SSC Mathematics 
Solved Papers 


onometry 


h 


Importance : In almost every competitive exam 1-2 
questions are always asked on Trigonometry and being 
simple questions, marks can be scored easily. 

Scope of questions : Questions based on circular 
measurements (angle between clock hands, conversion 
between radian to degree and vice versa), trigonometrical 
formulae, equations or identities or questions based on 
height and distance [like height of Tree/Building/ 
Aeroplane, width of river, length of shadow at a particular 
time] are asked normally. 

Way to success : Basic concepts of trigonometric ratio 
(sin, cos tan) and their values for different angles is 
must for height and distance questions. For equations 
and identities all formulae/rules are useful while in 
circular measurements relation between radian & degree 
and its practice is necessary. 


Measurement of angles : 


Systems of Measurement of Angles : There are three 
systems for measuring angles : 

() Sexagesimal or English System 

(i) Centesimal or French System 

(ii) Circular System 

Measure of an angle : The measure of an angle is the 
amount of rotation from the initial side to the terminal side. 

Right angle : If the revolving ray starting from its initial 
position to final position describes one quarter of a circle, 
then we say that the angle formed is a right angle. 

System : In this system a right angle is 
divided into 90 equal parts, called degrees. The symbol 1° 
is used to denote one degree. Thus, one degree is one- 
ninetieth part of a right angle. Each degree is divided into 
60 equal parts, called minutes. The symbol 1’ is used to 
denote one minute. And each minute is divided into 60 
equal parts, called seconds. The symbol 1” is used to denote 
one second. Thus, one right angle = 90 degree (90°), 1° = 
60 minutes (60), 1° = 60 seconds (60°) 

Centesimal System : In this system a right angle is 
divided into 100 equal parts, called grades, each grade is 
subdivided into 100 minutes. and each minute into 100 
seconds. 

The symbol 1*, 1' and 1” are used to denote a grade, a 
minute and a second respectively. Thus, one right angle = 
100 grades = (1009, 1 grade = 100 minutes = (100), 
1 minute = 100 seconds = (100") 

Circular System : One radian. written as 1°, is the 
measure of an angle subtended at the centre of a circle by 
an arc of length equal to the radius of the circle. Radian is 
a constant angle. 


TRIGONOMETRY 


are AP = radius r (OA) 
of the circle 
ZAOP = | radian (= 1°) 


Theorem : Radian is a constant angle. 
Proof : Consider a circle with centre O and radius r. 


Are AP = radius r. 2. ZAOP = 1°. 

Produce AO to meet the circle at B so that 
ZAOB =a straight angle = 2 right angles. 
Since the angles at the centre of a circle are proportional 
to the ares subtending them. Therefore, 

ZAOP __arc AP 

ZAOB arc APB 


ZAOP_ rr 1 
© TAOB ap AOP 2 LA0B 
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180° 
z 
The number of radians in an angle subtended by an 


. = 


=> m= 180° 


are 
are of a circle at the centre is equal to i 


s 
Le. 0= — 
r 


Proof : Consider a circle with centre O and radius r. 
Let ZAOQ = 0° and let are AQ = s. Let P be a point on 
the are AQ such that are AP = r. 


Vala 


Then, ZAOP = 1¢ Since angles at the centre of a circle 
are proportional to the ares subtending them. Therefore. 


ZA0Q _ are AQ 
ZAOP are AP 


Since 180° = tradians 


x 
Therefore, 1° = —— radians 
eS 0 


90° = x90 = radians 


wis 


180 


Degree [30 [45 [oo [90 [120° [135 [Iso [Iso [270 [s60" 
[roan | STEELS LST ET : TS TI 
We have, 
mradians = 180° 


Sa cat 212. (2247) 
oo lian - 22 


= 57° 16' 22" (approx). 
We have, 
180° = x radians 


m 

+ 10%. 

“1 I radians 
22 


(ss 


Some Useful Points 
¢ The angle between two consecutive digits in a clock is 


) radian = 0.01746 radian. 


5 
30° {-Z radians), 
The hour hand rotates through an angle of 30° in one 


1y 
hour i.e. (3) in one minute. 


The minute hand rotates through an angle of 6° in one 
minute. 


RULE 1 : 200* = 180° = x It is the relation among 
angles. 


TRIGONOMETRY 


RULE 2 : The number of radians in an angle subtended 


are 
by an are of a circle at the centre is equal to ai> 
rye 
or, 0 = (2 (Lis are length and r is radius) 
Trigonometric function : 
A 
h 
p hypotenuse 
Perpendicular| 
B (\ 
D Cc 
base 
B Ls P 2 
sing = 4, -¢0s O= 77. tand = 4). cot = 5 


h 
cng = 7 al coerce = 


-1 < sin@ orcos@ < 1 

~ » <tan@ orcotd < » 

secQ or cosec @ > | or secg or cosecg < = 1 
sing. cosecg =1 

cos®. sec@ =1 


tang. cotg =1 


08 0 = Socp OF SEC O= Teo 


1 1 
tan® = Core °F CotO = tang 


sind cos 0 
tand = toso amdeota= Sno 
Trigonometric Identities : 


sin? + cos*9 = 1 or sin’g = 1 - cos*9 
or, cos?9 = 1 - sin’9 

sec? -tan?@ = 1 or. sec?@ = 1 + tan’9 
or, tan*g = sec?g - 1 

cosec* g - cot?g = 1 or, cosec?g = 1 + cot’g 
or, cot*g = cosec*g - 1 


Gx 


Some special formulae : 
i. sin (-9) =-sing 
cos (9) = cosq 
tan (-@) 
ii. sin (90° - 6) = cos 
tan (90° = @) = cot@ 
sec (90° - 9) = cosecg 
ii. sin (90°+ 9) = cosg 
tan (90° + 9) = -cotg 
sec (90°+ 9) = -cosec 9 
iv. sin (180°-9) = sing 
tan (180°- 9) =-tan@ 
sec (180°-@) = -sec@ 
v. sin(180° + 9) = -sing 
cos(180° + 9) = -cosg 
sec(180° + 9) = -secg 


-tang 


cosec [-9) = ~ cosec 9 
sec (-9) = sec 

cot (-@) = -cotg 
cos(90° ~ 6) = sing 
cot (90° = 9) = tang 
cosec(90° - @) = seca 
cos(90°+ 9) = -sing 
cot (90°+ 9) = -tang 
cosec(90°+ g) = secg 
cos(180°- 9) = -cos@ 
cot (180°-6) = -cot@ 
cosec(180°-@) = cosec 0 


cosec(180° + 9) = -cosec 9 


cot(180° + @) = cote 
tan(180° + @) = tan@ 
vi. sin(270°- 6) = -cos® 
tan(270°-6) = cot @ 
cosec(270°- 9) = -secg 
vii. sin(270°+ 9) = -cos@ 
tan(270°+9) =-cotg 
cosec(270°+ 8) = -secO 
viii. sin(360°-@) = -sin@ 
tan(360°-6) =-tan 0 
sec(360°-9) = seco 
ix. sin(360°+ 9) = sing 
tan(360°+ 6) =tano 
sec(360°+ 6) = secO 


cos(270°- 9) =-sin® 
cot(270°- 6) = +tan@ 
sec(270°- 9) = -cosec 9 
cos(270°+ 9) = sing 
cot(270"+ 9) = -tang 
sec(270°+ 0) = cosec 
cos(360°- 6) = cos@ 
cosec(360"-@) = -cosec @ 
cot(360°- 9) = -cot 9 
c0s(360°+ 9) = cos 
cot(360°+ 0) = cote 


cosec(360°+ @) = cosec 0 


To Calculate the maximum values: 
() maximum value of m sing + ncosg@ 


= 'm? +n? 


(i) maximum value ofm sin@ +n sing 


(iii) maximum value of m cosg + n cosg =m? 


= ym? +n? 


2 
To calculate minimum values take (~ im? +n! ) 


TRIGONOMETRY 


Few Results : 
tan 1°. tan2°, . . tan 89° = 1 
cotl*.cot2°, cot 89° = 1 
cosl°. cos2° cos 90° = 0 [-- cos 90° = 0] 
cos1°. cos2°, cos (more than 90°) = 0 
sin1®.sin2°, [- sin 180° = 0} 
sin1®.sin2°. sin3 sin (more than 180° = 0] 
x741 
RULE 3 : If sec@ + tan@ = x then sec@ = x ° 
and aot 
tang= sing = al 
x41 
RULE 4 : If secg - tang = x then secg = >= 
1 at 
tan@= Ox and sin@ = 7742 


RULE 5 : If sing + cosg = x, then sing = cosg 


= 2 -x?2 


RULE 6: If sin x + cosec x = 2 

then sin" x + cosec* x = 2 

If cos x + sec x = 2 then cos" x + sec" x = 2 
If tan x + cot x =2 


then tan" x + cot" x = 2 where neN . 


RULE 7 : If A+ B = 90° then. 
tan A.tanB = 1, sinA. sec B = 1, cosA. cosec B =1 
Angle and its measurement : 


Nature of @ from 0 to 90° 

09 90 sing increases i.e. sin 68° > sin 63° 

or sin 71° > sin 54° cos@ Decreases, tan@ Increases 
cotg Decreases, secg Increases cosecg Decreases. At 
{90°+ 9) and (270°+ 9) trigo functions will change as 
‘sin @ > cos. cos —> sing . tan — cot, cot — tan, cosec + sec, 


sec + cosec. And at (180°+ @) and (360° + @) trigo identitics 
remain same i.e. sin > sin, cos > cos, tan-» tan and so on. 


$$ Gean——_—— 


Angle Sum formulae : 
sin (A+ B)= sin Acos B + cos Asin B 
cos (A+B) = cos A.cos B + sin Asin B 


tanA+tanB 
tan (A+ B)= Ty janAtanB 


cot A.cotB¥1 
cot{A + B) = “Cot Bzcot A 


2 sin A cos B = sin (A + B) + sin (A ~ B), 

2 cos A. sin B = sin (A + B) ~ sin (A - B), 

2 cos A.cos B = cos (A + B) + cos (A - B), 

2 sin A sin B = cos (A ~ B) = cos (A + B), 

sin (A + B) sin (A- B = sin’ A - sin* B = cos* B-cos*A 

cos (A + B) cos (A B) = cos* A - sin? B = cos* B - sin? A, 
sin (A + B + C) = sin A cos B cos C + cos A sin B cos C + 
cos A cos B sin C = sin A sin B sin C, 


cos (A + B + C) = cos A cos B cos C ~ cosA sin B sin C 
~ sin A cos B sin C ~ sin A sin B cos C, 


tan (A+B+C) 
tan A +tanB+tanC-~tan A.tanB.tane 
1-tanA.tanB- tanB.tanC - tanC.tanA 


IfA +B =x, then sin A = sin B, cos A = -cos B and 
tan A= -tanB 

IfA+B = 2 «, then sin A = -sin B, cos A = cos B and 
tanA=-tanB 


RULE 8 : sin@ sin 26 -sin 40 


1 
= 7 sin 3 0, cos@.cos 20 .cos 40 


1 
= | ©s 30, tang .tan 29 tan 49 = tan 30 


Some values to be remembered : 


sin 18° = Fain a6» yi0 2V5 


i 


cos 18 = in 72° = Vis 245. cos 36° = +1 


RULE 9: If (1 + tan A) (1 + tan B) = 2 then A+B =45°. 
Function Sum Formulae : 


+ c-D 
sin C + sin D = 2sin —)— cos—9—. 
c-D C+D 
sin C ~ sin D = 2 sin}. cos >. 


C+D c-D 


—> os 


cos C + cos D = 2 cos 2 


2 
C+D  c-D 
3 "3 


Double angle formulae : (Multiple angles) 


2tanA 


sin 2A = 2 sin A.cosA = letan2 A‘ 


cos C-cos D = -2 sin 


cos2 A = cos*A -sin?A = 2cos*A~1 


4, . detan? Aa 
=1-2sin'A= Tota: 


1-cos 2A 
2cos*A = 1 + cos 2A tan*A = Tecos2A° 


2sin*A = 1 - cos 2 A. 


2tanA 


tan2A= JT tan2A 


Thrice angle formulae : 
sin 3A =3 sin A- 4 sin"A, 
cos 3 A = 4 cos*A ~3 cos A, 


3tanA-tan°A 


tan3A= 1-3tan2A 


Half-angle-formulae : (Sub-multiple angles) 


TRIGONOMETRY 


A 
acos'( 4) = 1+cosA, 


A 
2 sin-(*) =l-cosA 


F| A 1-cosA 
acs = Theos A’ 


atan( 3] 
man itl) 
One-third angle formulae : 


(4) (4) 
sinA=3sin |Z) -4sin*|Z}. 

»(4) (4) 
cos A = 4 cos’ 3 ~Scos| 3 


sn( 3) a) 


mA 1-3tan'{ : 


cos A.cos 2 A. cos 2? A.cos 2° A. ........ Cos 2©' A 


sin2"°A 
* 2% sina’ 


. 1 
SIN@.sin (60° -6) sin (60° + 0) = qsinso. 


1 
cos 0 cos (60° ~ 9). (60° + 9) = [eos 36 
Some formulae related to triangle : Sine formulae 


A 
c b 
B c 
a 
a___b___¢ op 
sinA sinB sinC 


this may also be expressed as 


smA _emB sinc x 

a bc. 

Ina AABC: 

‘sin (B + C) = sin A, sin (C + A) = sin B, sin (A + B) = sin C, 
cos (B + C) = -cos A, cos (C + A) = = cos B.cos (A + B) = = cosC, 
tan (B + C) = ~ tan A, tan (C + A) = -tan B, 


(Fae) = (Peet 
tan (A + B) = -tan C= sin 2 2 a cos > 


uw(252) 
A_b-c_ 2 


Jam 4 2-€ 


2 bee tan{ BC) 
2 


(25) (= 
= cos} ———|= 
2 a 


Cosine formulae : 
In any AABC, 
b?+c?-a2 
(0) a? = b? +. 2be cos A or, cos A = 
2, .2_42 
(u) b? = 2 + a? - 2ca cos B or, cos B= 2+ =P 
2ca 
2 4 b2-2 
(ut) c® = a? + b* - 2ab cos C or, cos C = => 
Projection Formulae: 
In any AABC, 


@ a=bcosC+ccosB 

() b = ccos A+ a cos C 

(i) c=acosB+bcosA 

‘Le. any side of a triangle is equal to the sum of the 
projections of other two sides on it. 

Napier's Analogy (Law of Tangents): 

In any AABC, 


- c 
(i) tan| “> cots 
Cc-A } B 
(a9 tan| —— cot 5 
Area of a triangle : 
1 1 
In any A ABC, Area of A= >be sin A = > ca sin B 
1 
= Zabsinc 


2 
RULE 10. The equation acos @ +b sin@ =c is solvable 


for lel < a? +b? . 


goa 


QUESTIONS ASKED IN PREVIOUS SSC EXAMS 


1. Incircular measure, the value of 
the angle 11°15’ is 


x n° 
mM Te (2) "7 
nf nf 
or ery 


(SSC CHSL DEO & LDC Exam. 
28.10.2012, Ist Sitting) 


2. In a triangle ABC, ZABC = 75° 
e 
and ZACB = 4+ The circular 


measure of ZBAC is 


it) $F sadian 2) S radian 


R x 
(3) G radian (4) 3 radian 


(SSC Graduate Level Tier-1 
Exam. 11.11.2012, Ist Sitting) 


8. The circular measure of an angle 


Sz 
of an isosceles triangle is =. 


9 
Circular measure of one of the 
other angles must be 
» Se 
) Tg a> 

2n 3 
ie) as 


(SSC FCI Assistant Grade-III Main 
Exam. 07.04.2013) 
4. The degree measure of | radian 


22 
(taking x =~) is 


(1) 57°61'22" (approx.) 
(2) 57°1622" (approx.) 
(3) 57°22'16" (approx.) 
(4) 57°32'16" (approx.) 
(SSC Graduate Level Tier-I 
Exam. 21.04.2013. Ist Sitting) 


3x 
5. zt radians is equal to 


(1) 100° 
(3) 108° 


(2) 120° 
(4) 180° 

(SSC Graduate Level Tier-I 
Exam. 19.05.2013) 


6. If the sum of two angles is 135° 


the circular measure of the great- 
er angle is 


Qn 3x 

oF as 
Se z 

at w> 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (ist Sitting) 


3 
7. woséss and sec*@ + tan? 0 


=7, then 0is 


w Tpmdian 2) $ radian 


2 x 
(3) Fradian (4) & radian 

(SSC CAPFs SI. CISF ASI & Delhi 

Police SI Exam. 22.06.2014 

‘TF No. 999 KPO) 

8. If the sum and difference of two 


22 
angles are °° radian and 36° 
respectively, then the value of 
smaller angle in degree taking the 


22 
value of x as — is: 


7 
(1) 52° (2) 60° 
(3) 56° 4) 48° 
(SSC CGL Tier-I Exam, 16.08.2015 
{Ist Sitting) TF No. 3196279) 
9. The circular measure of the in- 
cluded angle formed by the hour 
hand and minute hand of a clock 
at 3 p.m. will be 


w= 2 
7 Q) 


ola 


3 z 
ery a> 


{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 08.09.2016} (Ist Sitting) 
10. Which of the following relations is 
correct for 0 < 9 < 90°? 
(1) sing = sin’g 
(2) sing < sin*9 
(3) sing > sin*g 
(4) sing = cosecg 


(SSC CGL Tier-I (CBE) 
Exam. 28.08.2016 (Ist Sitting) 


11. If @ is an acute angle and sin (0 + 
a 
18°) = 5. then the value of @ in 
circular measure is : 


x 
Q) {9 radians 


Q) Je radians 
2: 
(3) —> radians 


3x 
@) 13 radians 
(SSC CGL Tier-I (CBE) 
Exam. 08.09.2016 (Illrd Sitting) 
12. What is the measure of central 
angle of the arc whose length is 
11 cm and radius of the circle is 


14cm? 
(1) 45° (2) 60° 
(8) 75° (4) 90° 


{SSC CHSL (10+2} Tier-I (CBE) 
Exam. 16.01.2017) (lind Sitting) 


1. The minimum value of 2 sin? 0 


+3 cos’ 0 is 
Mo (23 
8) 2 (41 


{SSC CPO (SI, ASI & Intelligence 
Officer) Exam 28.08.2011 (Paper-1) 
2. If cosec 39° = x, the value of 


+ sin? 39° tan? 51° 


cosec*51° 
nr 

~ Sin?51’se2 39° 
Ofe1 @h-2 
@2-1 @i-¥ 


(SSC CPO (SI, ASI & Intelligence Officer} 
Exam. 28.08.2011 (Paper-I) 
3. The value of 
tan 4°.tan 43°.tan 47°.tan 86° is 
M2 Qs 
@1 (a4 
{SSC CPO (SI, ASI & Intelligence 


Officer) Exam. 28.08.2011 (Paper-I) 
& (SSC CHSL DEO & LDC Exam. 


04.12.2011 (IInd Sitting) (North Zone) 


Si 


tan @ +cot@ 
4. Gapccotg 7 2 sO 


90°), then the value of sin 0 is 


2 
1 
(3) 2 @1 
(SSC CPO (SI, ASI & Intelligence Officer) 


Exam. 28.08.2011 (Paper-I) 
5. If cos x + cos y = 2, the value of 


a) 0 Q1 
(3) 2 4) -1 
FCI Assistant Grade-Ill 
Exam. 25.02.2012 (Paper-I) 
North Zone (Ist Sitting) 
6. The value of tan 1°tan2° tan3°....... 
tan89° is : 
a. Q)0 
1 
3) JZ aye 
(SSC CHSL DEO & LDC 


Exam. 11.12.2011) (ist Sitting) 
(Delhi) & (FCI Assistant Grade-IIl 
Exam. 05.02.2012 (Paper-I) East Zone 
(Und Sitting) & (SSC GL Tier-I 
Exam. 21.04.2013) (Ist Sitting) & (SSC 
(CAPFs SI & CISF ASI Exam. 23.06.2013) 
7. The measure of the angles of a 
triangle are in the ratio 2: 7 : 
11. Measures of angles are 
(1) 16°, 56°, 88° 
(2) 18°, 63°, 99° 
(3) 20°, 70°, 90° 
(4) 25°, 175°, 105° 
(SSC CPO S.1. Exam. 07.09.2003) 
8. The angles of a triangle are 
(xe + 5)°, (2x ~ 3)° and (3x + 4)°. 
The value of x is 
(1) 30 Q) 31 
(3) 29 (4) 28 
(FCI Assistant Grade-III 
Exam. 25.02.2012 (Paper-I) 
North Zone (Ist Sitting) 
9. The value of cot 10° . cot 20° . 
cot 60° . cot 70° . cot 80° is 


mi (2) -1 


1 
(3) ¥3 ae 


(SSC CHSL DEO & LDC Exam. 

04.12.2011 (ist Sitting (North Zone} 

10. If @ be an acute angle and 

7 sin*® + 3 cos*® = 4, then the 
value of tan 6 is 


MV 


04.12.2011 (Ist Sitting (East Zone} 


11. The value of sin*1° + sin5° + 


sin*9° + .... + sin*89° is 
1 
aly (2) 11V2 
ll 
11 wae 
(SSC CHSL DEO & LDC Exam. 


04.12.2011 (st Sitting (East Zone) 
12. The numerical value of cot18° 


1 
(3) 3 4) 
(3) ay 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ist Sitting (East Zone) 


13. If tan 15° = 2- /3. the value of 
tan 15° cot 75° + tan 75° cot 15%s 
ayia (2) 12 
{3) 10 4)8 

(SSC CHSL DEO & LDC Exam. 
04.12.2011 (lind Sitting (East Zone) 
14. Ifx, y are acute angles, 0 < x + 
y < 90° and sin (2x ~ 20°) = cos 

(2y + 20°), then the value of tan 


(x + y) ts: 
1 3 
wo; a 8 
@ (41 
(SSC CHSL DEO & LDC Exam. 


11.12.2011 (lind Sitting (Delhi Zone) 
15. If 2 Aand 2 Bare complementa- 
ry to each other, then the value of 
sec? A + sec? B - sec? A. sec? B 
is 
at 
(3)2 


(2)-1 
(4)0 
(SSC Assistant Grade-IIl 
Exam. 11.11.2012 (lind Sitting) 
16. sin’ 5° + sin’ 6° +... + sin?84° + 
sin? 85° = ? 


= a 
(395 2) 405 


1 
(3) 40 4) 39°75 
{SSC CHSL DEO & LDC 
Exam. 11.12.2011 (lind Sitting 
(Delhi Zone) 


17. sin*S° + sin?10° + sin715° + .... + 


sin?85° + sin*90° is equal to 
= Le 
M75 85 
L 
(39 495 


{SSC CHSL DEO & LDC Exam. 
11.12.2011 (ist Sitting (East Zone} 
& (SSC CHSL DEO & LDC Exam. 
21.10.2012) (lind Sitting) 

18. The value of 


sin3g° 
cos51° 
tan 45° tan 59° tan 79° - 
3 (sin? 21° + sin? 69°) is : 
a2 Q)-1 
1 a0 
(SSC CHSL DEO & LDC Exam. 
11.12.2011 (IInd Sitting (East Zone) 


cos” 6 
19. If —3——y— = 3 and 
cot” cos” @ 


0° < 6 < 90°, then the value of 0 


+ 2 tan 11° tan 31° 


is: 
(1) 30° (2) 45° 
(3) 60° (4) None of these 


{SSC CHSL DEO & LDC Exam. 
11.12.2011 (lind Sitting (East Zone) 
20. If A = tan 11° tan 29°, 
B = 2 cot 61° cot 79°, then : 
Q) A=2B Q) A=-2B 
@) 2A=B 4) 2A=-B 
{SSC CHSL DEO & LDC Exam. 
11.12.2011 (lind Sitting (East Zone) 


x 
21. Ifsin 17° 7: then the value of 


{sec 17° ~ sin 73°) is 
2 


@ eo 


x? 
8) 
we 
y? 
® 2 -y? 


(FCI Assistant Grade-Ill 

Exam. 05.02.2012 (Paper-I) East Zone 
(lind Sitting) & (SSC Graduate Level 
Tier-II Exam. 16.09.2012} 


$$$ sess 


22. If O° < @ < 90°, the value of 
sin 0 + cos @ is 
(1) equal to 1 
(2) greater than 1 
(3) less than 1 
(4) equal to 2 


(SSC Graduate Level Tier-II 
Exam. 16.09.2012) 


23. The expression 


tan 57°+ cot 37° 

tan 33°+ cot 53° 
(1) tan 33° cot 57° 
(2) tan 57° cot 37° 
(3) tan 33° cot 53° 
(4) tan 53° cot 37° 
(SSC Graduate Level Tier-I 
Exam. 16.09.2012) 

cot 30° cot 75° 
tan 15°- tan 60° 


is equal to 


24. The value of 


is: 
(Mo (2)1 


(3) 3-1 (4)-1 
(SSC CHSL DEO & LDC Exam. 
21.10.2012 (lind Sitting) 
25. The value of 
cot 8.tan(90° ~ @) ~ sec(90° ~ 0) 
cosec® + (sin? 25° + sin? 65°) + 
J (tan 5° tan 15°. tan 30°. 
tan75°. tan 85°) is : 
mi (2)-1 
(3)2 (4)0 
(SSC CHSL DEO & LDC Exam. 
21.10.2012 (lind Sitting) 
26. If sin (3x- 20°) = cos (3y + 20°), 
then the value of (x + y) is 
(1) 20° (2) 30° 
(3) 40° (4) 45° 
(SSC CHSL DEO & LDC Exam. 
28.10.2012 (Ist Sitting) 
27. If cos @ cosec 23° = 1, the value 


of Bis 
(1) 23° (2) 37° 
(3) 63° (4) 67° 


(SSC CHSL DEO & LDC Exam. 
04.11.2012 (lind Sitting) 

28. If 2 (cos? @ - sin? 6) = 1, 0 isa 
positive acute angle, then the 


value of 6 is 
(1) 60° (2) 30° 
1 
(3) 45' (4) 22 2 
(SSC Assistant Grade-III 


Exam. 11.11.2012 (lind Sitting) 


TRIGONOMETRY 
29. The value of (tan35° tan45° 


tan55") is 

yt 2 
M5 2) 
8 0 @1 


(SSC Delhi Police S.1. (SD) 
Exam. 19.08.2012) 


‘30. If sec (76 + 28°) = cosec (30° - 


36) then the value of 6 is 
Q) & Qs 
(8) 60° 4) & 


(SSC Delhi Police S.1. (SD) 
Exam. 19.08.2012) 


(Mo 


1 
Qe 


1 
ry (4)1 
(SSC CHSL DEO & LDC Exam. 
04.11.2012, Ist Sitting) 
32. If 7 sin? +3 cos?0=4 (0° <0 
< 90"), then value of 0 is 


& = 

Os Qs 

= = 

> WF 
(SSC Graduate Level Tier-1 


Exam. 11.11.2012, Ist Sitting) 


1 
33. WsecO=x+ Go (0° <@< 90%, 
then sec 6 + tan @ is equal to 


x 
iy 2) 2x 


1 
(3) x ars 


(SSC FCI Assistant Grade-III Main 
Exam. 07.04.2013) 


‘34. The value of 
cos 1° cos 2° cos 3°....... 
cos 177° cos 178° cos 179° is : 


1 
a) 0 az 
1 
1 wy 
(SSC Graduate Level Tier-I 


Exam. 21.04.2013. Ist Sitting) 


35. The value of 
(sin? 25° + sin? 65°) is : 
8 
0) 2 (21 
2 
0 cs 


(SSC Graduate Level Tier-1 

Exam. 21.04.2013, Ist Sitting) 

36. If seco +tand= 43 (0° <0< 
90"), then tan 30 is 


1 
() undefined (2) Ty 


1 
So 4 3 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013 Ind Sitting) 
37. If sin (60° - 0) = cos (yw - 30°), 
then the value of tan (w - 0) is 
{assume that 0 and yw are both 


positive acute angles with 0 < 60° 
and w > 30%). 


1 
ey Be 
(4). 


(3) 3 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013 Ind Sitting) 
38. Ifa sin 0 + bcos @ = c then the 
value of a cos 6 - b sin 6 is : 


0) sf-a? +b? +c? 
2) sab 
8) sa? —p? =<? 
4) sfa? bp? + 2 


(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 


(20 


1 
39. If sin (A - B) = Zand 
1 
cos (A + B) = Zwhere 


A>B>Oand A+ Bis anacute 
angle, then the value B is 


= 
a 2 


8) 


els Oa 


x 

3 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 


i 


40. Maximum value of (2 sin 0 + 3 


cos 6) is 
a2 @ Viz 
@ jis @1 

(SSC Graduate Level Tier-I 


Exam. 21.04.2013) 
41. The value of 
152 (sin 30° + 2 cos? 45° + 3 sin 
30° + 4 cos? 45° + .... + 17 sin 
30°+ 18 cos? 45°) is 
(1) an integer but not a perfect 
square 
(2) a rational number but not an 
integer 
(3) a perfect square of an integer 
(4) irrational 
(SSC Graduate Level Tier-I 
Exam. 21.04.2013) 
42. Evaluate : 3 cos 80° cosec 10° 
+ 2 cos 59° cosec 31° 
mt 23 
(3) 2 @5 
(SSC Graduate Level Tier-1 
Exam. 19.05.2013) 
43. sin? 0 - 3 sin 0 + 2 = O will be 
true if 
)0<0<90 (2)0<0<90 
(3) 0=0° (4) 0=90° 
(SSC Graduate Level Tier-1 
Exam. 19.05.2013) 
44. Iftan a= ntan B and sina =m 
sin B, then cos? a is 


it] ae (2) m 
n+l rs 
8) m?~1 ® m? +1 
n?—1 n? +1 
(SSC Graduate Level Tier-I 


Exam. 19.05.2013 Ist Sitting) 


3 
45. iftan0 = > and @isacute, then 


cosec 0 
* os 
OF Qs 
LS 
(3) 2 @> 
(SSC Graduate Level Tier-1 


Exam. 19.05.2013 Ist Sitting) 


7 
46. If cosec 0 - cot® = - the value 


of cosecd is 
a7 51 
Oss Qs 
53 49 
S) 38 38 


(SSC CAPFss SI & CISF ASI 
Exam. 23.06.2013 
47.1f x sin 45° = y cosec 30°, then 


x 
7 isequal to 

y 

a 4 2) & 
(3) 2" 4) & 


(SSC Graduate Level Tier-II 
Exam. 29.09.2013 


48. If 5 tan 6 = 4, then 


5sin 0 -3cos0 
5sind + 2coso '* “tual to 


(SSC CHSL DEO & LDC 
Exam. 20.10.2013) 
49. 2 cosec* 23° cot? 67° - sin? 23° - 
sin? 67° - cot? 67° is equal to 
mt (2) sec? 23° 
(3) tan? 23° 40 
(SSC CHSL DEO & LDC 
Exam. 20.10.2013) 


50. The equation 


ens? = X* yy? 
ay 


is only possible when 
() x=-y (2) x>y 
(3) x=y @)x<y 
(SSC CHSL DEO & LDC 
Exam. 20.10.2013) 
51. The value of cosec? 18° - 


@1 


(SSC CHSL DEO & LDC Exam. 
27.10.2013 lind Sitting 


52. If a +B = 90°, then the value of 
(1- sin’a) (1 - cosa) x (1 + cotp) 
(1 + tan?) is 
@i 
g)0 


Q)-1 
4) 2 
(SSC CHSL DEO & LDC Exam. 
27.10.2013 lind Sitting) 
2sin68° __2cot 15° 
cos22° Stan75°~ 


3tan 45°. tan 20°. tan 40°. tan 50°.tan 70° 


5 


Qo 
4) 2 
(SSC CHSL DEO & LDC Exam. 
27.10.2013 lind Sitting) 
54. The value of tan 10° tan 15° tan 


75° tan 80° is 
0 Q1 
@)-1 @)2 


(SSC CHSL DEO & LDC Exam. 
10.11.2013, Ist Sitting) 
55. The minimum value of 4 tan?0 + 


9 cot*0 is equal to 
ao (2)5 
(3) 12 (4) 13 


(SSC CHSL DEO & LDC Exam. 

10.11.2013, Ist Sitting) 

56. If sin 7x = cos 11x , then the 

value of tan 9x + cot 9x is 

mi (2) 2 
g@3 @4 

(SSC CHSL DEO & LDC Exam. 

10.11.2013, Ist Sitting) 

57. If tan’a = 1 + 2 tan’f (a, B are 

positive acute angles), then 


{2 cosa - cosf is equal to 


a0 2 /2 
1 4)-1 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, Ist Sitting) 
58. The product cos1° cos2° cos3° 
cos4® .... cos100° is equal to 


1 
QaqT 


40 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, Ind Sitting) 


59. If 2 (cos? 6 - sin’ 6) = 1 (Visa 
positive acute angle), then cot 0is 
equal to 


Q)-1 
6) 1 


1 
Q) 3 QB 
61 4 3 


(SSC CHSL DEO & LDC 
Exam. 20.10.2013) 


So 


60. If tan (26 + 45°) = cot 36 where 
(26 + 45°) and 36 are acute an- 
gles. then the value of @ is 
ws Qe 
(3) 12° (4) 15° 

FCI Assistant Grade-III 

Exam. 25.02.2012 (Paper-I) 

North Zone (Ist Sitting) 

61. If 0 be acute angle and cos 6 


15 
=7>:then the 


7 value of 
cot (90° - 0) is 
2/8 8 
O45 8) 15 
v2 8y2 
87 “7 


FCI Assistant Grade-IIl 
Exam. 25.02.2012 (Paper-I) 
North Zone (Ist Sitting) 


62. Isec*0 + tan 0 = <2, then 


sectg -tan‘g= 
a x 
Qasr 
= 
(3) 2 @1 


FCI Assistant Grade-IIt 
Exam. 25.02.2012 (Paper-I) 

North Zone (Ist Sitting) 

63. If O<x <5 and secx = cosecy, 


then the value of sin (x + y) is : 


ayo 1 
1 1 
> ae 
FCI Assistant Grade-III 
Exam. 05.02.2012 (Paper-1) 


East Zone (lind Sitting) 

64. If A. B and C be the angles of a 

triangle, then put of the follow- 
ing, the incorrect relation is : 


A+B c 
qQ ins osS 


@ cos (“= 


FCI Assistant Grade-IIl. 
Exam. 05.02.2012 (Paper-I) 


East Zone (IInd Sitting) 


65. If sina + cos BP =2(0 <B<a< 


2a+B 
907, then sin ( 3 = 
= = 
Q) sin > (2) cos 3 
= 20 
(3) sin 5 (4) cos 


(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ist Sitting (North Zone) 


2 
66. If cos @ ~ sin‘@ = =, then the 


value of 2 cos*@ — 1 is 
Mo (2)1 
a2 3 
8s a> 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ist Sitting (North Zone} 
67. If sin a sec (30° + a) = 1(0<a< 
60°), then the value of 
sin a + cos 2a is 


2+13 
Cerna 


(3) 0 4) 2 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ist Sitting (North Zone) 
68. If tan 6 = 1, then the value of 


mi 


8sin0 +5c0s0 
Sain et Seas 8 
sin®0-2cos°0+7cos0 


1 
(2 25 


4 
(33 @>S 


(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ind Sitting (North Zone} 


69. If 0 be a positive acute angle sat- 
isfying cos? @ + cos‘ @ = 1, then 


the value of tan? 0 + tan‘ 0 is 
= 

wz Q1 
= 

@> 40 


{SSC CHSL DEO & LDC Exam. 
04.12.2011 (IInd Sitting (North Zone) 


4 
70. If tan 0 = 3: then the value of 


3sin 0+2cos 0 
3sin 0-2cos 0S 


(0.5 (2) -0.5 
(3) 3.0 (4) -3.0 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (lind Sitting (North Zone) 
71.The simplified value of 
{sec A - cos A)? + (cosec A - sin 
A)? = (cot A= tan A)? is 


(mo 
(3) 1 


2) 2 
Q> 
(4)2 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (ist Sitting (East Zone) 
72. If @ be acute and tan @ + cot 0 = 
2, then the value of tan® @ + cot'® 


(2)2 

(44 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (lind Sitting (East Zone) 


73.1f sin 0 - cos 0 = 13 and 
0 << 90", then the value of sin 
0+ cos Ois 
a7 13 
Oy a7 
ae he 
8) W3 O77 


(SSC CHSL DEO & LDC Exam. 
04.12.2011 (IInd Sitting (East Zone} 


1 
74. If 2cos0 ~ sind = 75. 


(0° < 0 < 909 the value of 
2 sin® + cosd is 


oy Q) Jz 
ay w 2 


(SSC CHSL DEO & LDC Exam. 
11.12.2011 (Ist Sitting (Delhi Zone} 


sin 0 +cos@ 


75. If @ = 5. then the val- 


sin @-cos: 
ue of sin‘ - cos‘0 is 
a - 
Os Qs 
3 4 
8) 5 4) 3 


{SSC CHSL DEO & LDC Exam. 
11.12.2011 (Ist Sitting (Delhi Zone} 


er 


76. If sec@ + tan*0 = 7, then the val- 
ue of @ when 0° < 6 < 90°, is 
(1) 60° (2) 30° 
(3) @ (4) 90° 

(SSC CHSL DEO & LDC Exam. 
11.12.2011 (Ist Sitting (Delhi Zone} 

77. The simplified value of 
(see x see y + tan x tan yp - 
{sex x tan y + tan x sec yj? is : 
QQ) -1 Qo 
(3) sec? x 41 

(SSC CHSL DEO & LDC Exam. 
11.12.2011 (IInd Sitting (Delhi Zone} 

78. If sin® + cosec@ = 2, then value 

of sin'0 + cosec’8 is equal 


to: 
(i (2)2 
(3)3 (4) 100 


(SSC CHSL DEO & LDC Exam. 

11.12.2011 (IInd Sitting (Delhi Zone} 

79. If A= sin?0 + cos‘®, for any value 
of 0, then the value of A is 


3 
Misas2 @7sAsl 


13 3 13 
(3) i748! (4) qsAs 7 
(SSC CHSL DEO & LDC Exam. 
11.12.2011 (Ist Sitting (East Zone} 
80. If sind + cosecd = 2, then the 
value of sin®@ +cosec'# when 0° < 
0< 90°. is 

(Mo (21 

(3) 10 (4)2 
(SSC CHSL DEO & LDC Exam. 


11.12.2011 (ist Sitting (East Zone) 
& (SSC GL Tier-I 19.05.2013) 


(ist Sitting) 
81. If tan20 . tan 40 = 1, then the 
value of tan 30 is 


M 3 (2)0 


1 
(3) 1 ae 
(SSC CHSL DEO & LDC Exam. 
11.12.2011 (ist Sitting (East Zone} 
82. If cos*a + cos*f = 2. then the val- 
ue of tan® a + sin’ f is : 
Q)-1 0 


1 
4) B 
(SSC CHSL DEO & LDC Exam. 
11.12.2011 (IInd Sitting (East Zone) 
83. If 0 is a positive acute angle and 
tan 20 tan 30 = 1, then the value 


3) 1 


50 
of (2 cos*"> = 1) is 


1 
ary Q1 


1 
30 a> 


(SSC Graduate Level Tier-II 
Exam. 16.09.2012) 


84. In a right-angled triangle XYZ, 


right-angled at Y. if XY =2/6 
and XZ - YZ = 2, then sec X + 


tan Xis 
1 
OTE 2 JE 
6 
3) 2/6 @) = 


(SSC Graduate Level Tier-II 
Exam. 16.09.2012) 
85. The minimum value of sin*0 + 
cos*@ + sec*@ + cosec*® + tan*® 
+ cot’d is 
mi 
(3) 5 


23 


4)7 
(SSC Graduate Level Tier-II 
Exam. 16.09.2012) 


(=) 1 
86. If 2 sin| > ax+ yo then 


1 
the value or( x - +) is 


Q)2 

40 
(SSC Graduate Level Tier-II 
Exam. 16.09.2012) 
87. If cos 8 + secO = 2, the value of 


Q)-1 
1 


cos"8 + sec"@ is 
(4 Q8 
(31 (4)2 


(SSC CHSL DEO & LDC Exam. 
21.10.2012 (ist Sitting) 
88. The numerical value of 


5 2 
a0 * Teenie * Sanrol: 
ws (2)2 
(3)3 (4)4 
(SSC CHSL DEO & LDC Exam. 
21.10.2012 (lind Sitting) 
89. The numerical value of 


(sea* aro )lacoo- aa) 


is 
Mo Q)-1 
(3) +1 42 


(SSC CHSL DEO & LDC Exam. 
28.10.2012 (Ist Sitting) 


90. If cp -coso ~ g: the value of 
25 Al 
a 16 2 9 
AL 40 
8) 40 @) rT 


(SSC CHSL DEO & LDC Exam. 

28.10.2012 (Ist Sitting) 

91. If tan 70 tan 20 = 1, then the 
value of tan 30 is 


1 
Ow Ae 


1 
(3) Be 4) 3 


(SSC Graduate Level Tier-1 
Exam. 11.11.2012 (Ist Sitting) 
92. The value of 


(2cos*o -1/ +128 ane) 
1-tan@ 1+tand 
Q1 
(4)2 
(SSC Assistant Grade-IIl 
Exam. 11.11.2012 (lind Sitting) 
93. If sec + tan® = 2, then the value 
of sec 0 is 


(4 
(3)3 


@ 25 


ela ale 


(3) @ J2 


(SSC Delhi Police S.1. (SI) 
Exam. 19.08.2012) 
94. If cosecd - sind = | and secé - 


cos@ = m, then the value of Pm7(P 
+m? +3) is 

Q) -1 Q0 

sg 1 42 


{SSC Delhi Police S.1. (SI) 
Exam. 19.08.2012} 


=1 . 
98. ang = i: then val 
ue of cotd is : 
= x 
ey Qs 
3 (42 


(SSC CHSL DEO & LDC Exam. 
04.11.2012, Ist Sitting) 


Se 


‘96. If tan 0 = 2, then the value of 
8sin 0 +5cos0 


sin®0 + 2cos*0+3cos0 


21 8 
o> Qs 


z 16 
5 as 
(SSC Graduate Level Tier-I 
Exam. 11.11.2012, Ist Sitting) 
97. Iftan 6 + cot 0 = 2, then the value 
of tan’ 6 + cot'™ 6 is 


) 2 (20 
1 @ J 
(SSC FCI Assistant Grade-IIl 
Main Exam. 07.04.2013) 
tan@ cote 
98. TT cot tano ' equal to 


(1) 1 -tan 6-cot@ 
(2) 1 + tan 6-coto 
(3) 1 = tan 6 + cot é 
(4) 1 + tan 0+ cot 

(SSC FCI Assistant Grade-IIl 

Main Exam. 07.04.2013) 

99. If sin 0 + cosec @ = 2, then the 

value of sin*@ + cosec® @ is = 


Ms (22 
(3) 4 (1 
(SSC Graduate Level Tier-I 


Exam. 21.04.2013, Ist Sitting) 


100. If sec 0 + tan =2+ J5. then 
the value of sin @ + cos 6 is : 


3 
0 2) 5 
7 1 
(8) we 4) we 
(SSC Graduate Level Tier-I 


Exam. 21.04.2013, Ist Sitting) 
101. The value of 
(1 + cot 0 - cosec 6) (1 + tan 0+ 


sec 0) is equal to 
qt (2)2 
(3)0 (4)-1 
(SSC Graduate Level Tier-I 


Exam. 21.04.2013 IInd Sitting) 
102. Iftan 0 + cot 0 = 2, then the val- 
ue of tan"@ + cot"® (0° <0 < 90°, 
nis an integer) is 
(2 (2) 2" 
(3) 2n (4) 2"** 
(SSC Graduate Level Tier-I 
Exam. 21.04.2013 Ind Sitting) 


sin @ - cos @ is equal to 
Q) x-y Qxty 


x~- -~x 
3 feo y? 4) x? sy? 


(SSC Graduate Level Tier-I 
Exam. 21.04.2013 lind Sitting) 
104. If x= asec 0 cos 6. y= bsecO 
sin >, z= ctan 0, then the value 
of x vz is: 
Q)4 


40 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 


= 
95 4) 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 
106. If cos x + cos*x = 1, the numer- 
ical value of 
{sin'*x + 3 sin'®°x + 3 sin®x + 
sin®x-I) is: 
22 
@1 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 
107. If (1 + sin a) (1 + sinp) 
(1+ sin y) = (1 ~ sin a)(l - sinp) (1 
~ sin 7), then each side is equal 
to 
(1) + cos acos f cos y 
(2) + sin asin B sin y 
(3) + sin a cos B cos y 
{4) + sin a sin B cosy 
(SSC Graduate Level Tier-1 
Exam. 21.04.2013) 
108. The numerical value of 
— +— +2sin76 
l+cot"@ 1+tan“@ 
will be 
m2 
6 


Q5 


43 
(SSC Graduate Level Tier-1 
Exam. 19.05.2013 Ist Sitting) 


109. The value of 
a ee ees 
l+tan*a l+cot“a 

is 
M4 
(3) 2 


Q-1 

43 
(SSC Graduate Level Tier-1 
Exam. 19.05.2013 Ist Sitting) 
110. The value of 3 (sin x- cos x} + 
6 (sin x + cos xj? + 4 (sin® x + 


cos® xj is 
() 14 Qi 
(3) 12 @ 13 
{SSC Graduate Level Tier-1 


Exam. 19.05.2013 Ist Sitting) 
111. The value of 


+sin® cos )-2tanto 
cos = 1 +sin@ 

is 
a) 4 Q1 
(3) 2 40 

(SSC Graduate Level Tier-I 

Exam. 19.05.2013 Ist Sitting) 

112. If tan @ + cot @ = 2, then the 

value of tan?0 + cot”0 is 

a) 2 Q1 


3) 2 ao 
(SSC Graduate Level Tier-1 
Exam. 19.05.2013) 
113. The eliminant of 0 from x cos0 - 
ysin @ = 2 and xsin 0+ ycos 0 
= 4 will give 


() x*+y? =20 
(2) 3x?+y? =20 
8) x? -y? =20 
4) 3x7 -y? =10 
{SSC Graduate Level Tier-1 
Exam. 19.05.2013) 
114. The value of 


cos*A (sin A+cos A) | 
cosec”A (sin A - cos A) 


eA 
sn Alen A-cos A) 


sec” A (sin A +cos A) 
(sec? A - cosec? A) 
gi Q3 
(3) 2 @4 

(SSC Graduate Level Tier-1 


Exam. 19.05.2013} 


115. The value of 
1 1 
cosecO—cot6 sind * 


mM. (2) cot 
(3) cosec@ = (4) tan@ 
(SSC Graduate Level Tier-I 
Exam. 19.05.2013 Ist Sitting) 


116. If cos 0 + sin 0 =,/2 cos 0, then 
cos 0 - sin 0 is 
() JZ tane (2) -J2 cos@ 


3) -J2 sine (4) J2 sine 


(SSC Graduate Level Tier-1 Exam. 
19.05.2013 (Ist Sitting) & 
(SSC GL Tier-II Exam. 29.09.2013) 


2 
117. If cos* 0 ~ sin 0 =, then the 
value of 1 - 2 sin?@ is 


£ 
Mg Q)0 
2 = 
(3) 3 (4) 3 
(SSC Graduate Level Tier-I 


Exam. 19.05.2015 Ist Sitting) 
118. The value of 


1 1 
(1+ tan70) (l+cot2a) ' 


it) (1 


= 
(3) az 


(SSC Graduate Level Tier-I 
Exam. 19.05.2013 Ist Sitting) 


1 
119. If sin® - cos0 = gthen value of 


sin@ + cos@ is : 


)-2 (2) #2 


a 2 
(3) 2 @) 
(SSC CAPFs SI & CISF ASI 
Exam 23.06.2013) 


sinA ~ sin A 
120. The value of Ty cosA * 1-cos A 


is 
(<A <90) 
(1) 2coseeA (2) 2sec A 
(8) 2sinA (4) 2cos A 
(SSC Graduate Level Tier-II 
Exam. 29.09.2013) 


121.Ifrsin@ = 1, rcos@ = J. then 


the value of (¥3 tan0+#1) is 


1 
as 
2 
(SSC Graduate Level Tier-II 
Exam. 29.09.2013) 


122. 1f xcos 0-ysinO= fx? + y? 


M8 


31 


2 2 
x y 
1) ae - Eat 
a? 
2 oy 
=1 
(2) tar 
x 
ohn 
2 
x -¥=1 
wa 


(SSC CHSL DEO & LDC 
Exam. 20.10.2013) 


123. If tan@ - cot® = 0, find the value 


of sin@ + cos 6. 
ajo Q1 
(3) J2 (4)2 


(SSC CHSL DEO & LDC Exam. 
27.10.2013 lind Sitting 
124. The greatest value of sin‘0 + 
cos‘ is 
(2 23 
= 
ry @1 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, Ind Sitting) 
125. If 3sin@ + 5cos@ = 5, then 


4@)+2 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, IInd Sitting) 
126. If sinO + sin*@ = 1, then the value 
of cos*@ + cos* @ is 
Q) 4 
(4)1 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, IInd Sitting) 


127. If tan @ + cot @ = 2 then the value 


of Ois 

(1) 45° (2) 60° 

(3) 90° (4) 30° 
(SSC CGL Tier-1 


Re-Exam. (2013) 27.04.2014 


5 
128. If cos x= x7 -x+ : the value 


of x will be 
mo 
(3) -1 


Q)1 
(4) None of the above 
(SSC CGL Tier-1 
Re-Exam. (2013) 27.04.2014 
numerical value of 


1 

* cot? 63" 

roe See 
sin? 63° 

a. 

@)-1 


129. The 


1 ~ sec” 27° 


cosec”27° is 


Q2 
@o 
(SSC CGL Tier-I 
Re-Exam. (2013) 27.04.2014 


cos@ cos 
then 


<—-——— 
130. 1X = TG. 
is equal to 


1+sin0 


()x-1 


(SSC CGL Tier-I 

Re-Exam. (2013) 27.04.2014 

131. In A ABC, 2B= 90° and AB: 
BC = 2: 1. The value of 


sin A + cot C is 
24/5 
©) 3+45 275 
8 2+/5 4) 35 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 


ax 
132. If sin" = 7 - 2x42, then the 


value of xis 
0 (21 
8) -1 (4) None of these 
(SSC CGL Tier-I 
Re-Exam. (2013) 27.04.2014 
133. The value of 
sin 43° cos19° 
cos47° sin71° 
mo Q1 
8) 2 @)-1 
(SSC CGL Tier-I 
Re-Exam. (2013) 27.04.2014 


~ 8cos? 60° is 


$$ Gean—_— 


134. The value of 


sin?7 + sin?824- 
2 a 


is 
+tan? 2°. tan? 88° 
mi Q2 
8) 0 (4)4 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 
135. Find the value of 1 - 2 sin?0 + 


sin*@. 
() sin® (2) cos*0 
(3) cosec*® (4) sec*O 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 
136. The simplest value of cot 9° cot 
27° cot 63° cot 81° is 
(Mo 1 
8) -1 @ Js 
(SSC CGL Tier-I 
Re-Exam. (2013) 27.04.2014 
137. If 
(1 + sin A) (1 + sin B) (1 + sin C) = 
(1 = sin A) 
(1 -sin B) (1 -sinC),0< A,B,C 


x 
<q then each side is equal to 


(1) sin A sin B sin C 

(2) cos A cos B cos C 

(3) tan A tan B tanC 

fl 

(SSC CGL Tier-I 
Re-Exam. (2013) 27.04.2014 
138. The value of 0, which satisfies the 
equation tan? +3 = 3 sec0. 0° < 


@< 90° is 

(1) 15° or O° (2) 30° or O° 

(3) 45° or O° (4) 60° or 0° 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 
139. If sin 0 = 0.7, then cos 0.0 <0 


< 90°, is 
0) 0.3 2) Joao 
& fost Jos 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 
140. The value of sin? 65° + sin? 25° + 
cos? 35° + cos? 55° is 


ajo Q1 
1 
3) 2 (4) 2 
(SSC CGL Tier-I 


Re-Exam. (2013) 27.04.2014 


141. If x sin 60°.tan 30° = sec 60°.cot 
45°, then the value of x is 
a2 2) 23 


@4 4) 4/3 
(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (Ist Sitting) 
142. If @ = 60°, then 


J vivsino +i Ai=sino is 
equal to 


One 
() cots ¢ ) secs 

LJ LJ 
(3) sing 4) cosy 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (Ist Sitting) 
2tan? 30° 
143. If Totantagr 0 45 sec?0' 
= xsec 60°, then the value of xis 
(2 Q1 
(3) 0 (4) -1 
(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (ist Sitting) 


sina —cosa 


144. If tan = amas conn* 


sina + cosa is 


Q) 4JZsino 2) +/Zcose 
1 1 
9 +ZysIno | +e c080 
(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (Ist Sitting) 
145. If 7 sin?0 + 3 cos%® = 4, (0° <0< 
90°), then the value of tan 0 is 


1 1 
oy a> 
@1 @ J 
(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (Ist Sitting) 


146. if tan 9° = ©. then the value of 


sec” 81° 
1+cot? 81° 
4 
1 1 
oD 2) 
2 2 
ya . 
4) 
8) e Pe 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (Ist Sitting 


147. If secO + tan0 = 5, then the value 


tano+1 
tano-1 
2 13 
oF 7 
15 ait 
as wz 


(SSC CGL Tier-I Re-Exam. (2013) 

20.07.2014 (lind Sitting) 

148. If tan’@ = 1 - e*, then the value 
of sec + tan“@ cosecd is 


ES 4 
() (2+e)?— @) (2-e7)? 


1 3 
(3) (2+e7)?_ @) (2-e?)? 


{SSC CGL Tier-I Re-Exam. (2013) 

20.07.2014 (IInd Sitting) 

149. Which one of the following is true 
for 0° < 8 < 90° ? 

(1) cos0 < cos*@ (2) cos® > cos*0 

(8) cos0 < cos” (4) cosd > cos*0 

(SSC CGL Tier-I Re-Exam. (2013) 

20.07.2014 (lind Sitting) 

150. If x sin 60° tan 30° - tan?45° = 

cosec 60° cot 30° ~ sec?45°, then 


x= 
a2 @) -2 
3) 6 4) -4 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (lind Sitting) 

151. If x = a seca cosf, y = b seca 
sinB, z= ¢ tan a, then the value 


2 
a pb 
a)2 a0 
@)1 @) -1 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (lind Sitting) 


cosa sina 
152. I osp =aand Sing = b, then 


the value of sin”f in terms of a 


and bis 
is a?41 - a? —p? 
2p? a? +b? 
2 2 
a?-1 a*-1 
38> ene PT. 
a? —b* a? +b? 
(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (lind Sitting) 


Si 


153. The value of 


cos? 60°+ 4 sec” 30°- tan? 45° % 


sin? 30°+ cos” 30° 

64 55 
Oe 1 
87 87 
12 ® To 


(SSC CGL Tier-I Re-Exam. (2013) 
20.07.2014 (lind Sitting) 
154. The value of sin?30° cos*45° + 


3 
Stan?30° + 2 sin?90° 
~ 3 cos?90° is 
7 3 
3— 3— 
a) 855 @ 355 
1 5 
s— s— 
8) Sq @) Soa 


(SSC CGL Tier-I Exam. 
19.10.2014 (ist Sitting) 


1 
185. If cos*9 - sin*0 = >, where 0 <0 


< }- then the value of cos*0 ~ 
sin*Ois 
- = 
Mg Qs 
= 2. 
89 as 


(SSC CGL Tier-I Exam. 
19.10.2014 (Ist Sitting) 


1 
156. If tand = Vii 94 0<0< 


2° 
then the value of 
cosec”@ ~ sec”0 a 
cosec +sec70 

Ss fs 
0] rt (2) 5 

Ss 8. 
8s a> 

(SSC CGL Tier-I 


Exam. 19.10.2014 (Ist Sitting) 
157. The value of 


‘ oe StanZ 
Bnet cot sec + 1. 
+ 12sin5 

is equal to 


3 
158. If sin 0 = =. then the value of 


160. 


161. 


162. 


163. 


wo Q1 

3 

(3) 2 @) 2 
(SSC CGL Tier-I 


Exam. 19.10.2014 (Ist Sitting) 


5 

tan@ +cos® 
cotd + cosecd § equal to 

29 31 
0 2) & 

34 37 
8% a> 

(SSC CGL Tier-I 


Exam. 19.10.2014 (Ist Sitting) 
If a cos 0 + b sin 0 = p and 
asin 0 - bcos @ = q, then the 
relation between a, b, p and qis 
0) @-P=p-¢ 
QAe+Pap+ed 
GB) a+b=p+q 
@)a-b=p-q 
(SSC CGL Tier-I 
Exam. 19.10.2014 (Ist Sitting) 
If (sin a + cosec a)’ + (cos a + 
sec a)? = k + tan*a + cot®a, then 


the value of k is 
mi (7 
(33 @5 


(SSC CGL Tier-I Exam. 19.10.2014) 


x 
Wsin2°= 7 . then sec 21° - 


sin 69° is equal to 


2 2 
x 

1 

A 2) 2 
) 2 

(3) 

3) wey 4) ie? —y? 


{SSC CGL Tier-1 Exam. 19.10.2014) 
If sec a + tan a = 2, then the 
value of sin a is 
{assume that 0 < a < 90°) 

()) 0.4 2) 0.5 

(3) 0.6 4 0.8 
(SSC CGL Tier Exam. 19.10.2014) 
If 3sin@+5 cos 0 =5, then the 
value of 5 sin 0-3 cos @ will be 
ass Q+5 

(3) +2 @+1 
(SSC CGL Tier-I Exam. 19.10.2014) 


164. 


165. 


166. 


168. 


169. 


170. 


If @ is an acute angle and 
tan 0 + cot @ = 2, then the value 
of tan® 6 + cot 0 is 


mi (72 

(3)3 (4) 4 

(SSC CGL Tier-I Exam. 19.10.2014} 
The simple value of tan 1°. tan 
2°. tan 89° is 


(3) 1 a 2 
(3) M3 
(SSC CGL Tier-I Exam. 19.10.2014) 


3 
FB see 60° 


If x sin? 60° - 3 


4 
tan? 30° + B sin? 45° tan? 60° 
= 0 then xis 


1 
 -7S 


5 Q)-4 


4 
8) -75 @)-2 
(SSC CGL Tier-I Exam. 26.10.2014) 
if 7 sina = 24 cosa; O0<a 


x 
<2: then the value of 
14 tan a- 75 cos a ~ 7 sec ais 
equal to 

Ms (2) 4 

(3) 1 4) 2 


(SSC CGL Tier-I Exam. 26.10.2014) 
The value of x which satisfies the 


equation 2 30° + x sin? 
3 
60° - | tan? 30° = 10 is 
(2 Q3 
go @1 
(SSC CGL Tier-I Exam. 26.10.2014) 
7 
If 2 sin 0 + cos o=35 then 
the value of (tan? 0 ~ sec? 0) is 
(Ho Q)-1 
3 7 
8 F @3 


(SSC CGL Tier-I Exam. 26.10.2014} 
If 29 tan = 31, 


(1) 810 
(3) 540 ) 490 
(SSC CGL Tier-I Exam. 26.10.2014) 


171. ABCD is a rectangle of which 
AC is a diagonal. The value of 
(tan? ZCAD + 1) sin? ZBAC is 


1 
2 aq 


(3) 1 @o 

(SSC CGL Tier-II Exam. 21.09.2014) 
If tan x = sin 45°. cos 45° + 
sin 30° then the value of xis 
(1) 30° (2) 45° 

(3) 60° (4) 90° 

(SSC CGL Tier-II Exam. 21.09.2014) 
For any real values of 0. 


isecO—1 =? 
secO+1 
(1) coté - cosecd 
(2) secO - tand 
(3) cosec® - cot 
(4) tanO - secd 
(SSC CGL Tier-II Exam. 21.09.2014) 
If the sum and difference of two 


172. 


173. 


174. 
nr 


12 


re- 


angles are 135° and 


(1) 70°, 65° (2) 75°, 60° 
(3) 45°, 90° (4) 80°, 55° 
(SSC CGL Tier-Il Exam. 21.09.2014) 


Li x 
Ina AABC, 2B= 3 <Crq 


and D divides BC internally in 


sin ZBAD 
the ratio 1:3 then STAD. 


175. 


is equal to 
1 1 
it] oy (2) B 
1 
8 Eg @ 6 


(SSC CGL Tier-Il Exam. 21.09.2014) 
If sin 3A = cos ( A - 26°), where 
3A is an acute angle then the 


176. 


value of A is 
(1) 29° (2) 26° 
(8) 23° (4) 28° 


(SSC CGL Trer-Il Exam. 21.09.2014) 
sin? @-2sin*@ 


177. Value of sec? 6-—— ~ 
2cos* 6-cos* 6 


is 
gi Q)2 
(3) -1 @o 


(SSC CGL Tier-II Exam. 21.09.2014) 


178. If x =a (sind + cos0), 
y= b (sin0 - cos0) then the value 


of 3 *75 is 
jo 1 
2 (4) -2 


{SSC CGL Tier-II Exam. 21.09.2014) 
179. If sin 5 6 = cos 20° ( 0° < 8< 
90° then the value of 6 is 

(4° (2) 22° 

(3) 10° (4) 14” 

(SSC CGL Tier-II Exam. 21.09.2014) 
180. If 0° < 6 < 90° and 2 sec0 = 3 


cosec’@ , then 0 is 
x x 
Os az 
x x 
83 as 


(SSC CAPFss SI. CISF ASI & Delhi 
Police SI Exam. 22.06.2014) 


181. 1+sin@ | 1 —sind 
Visine *Vivsino * eal 
to 
(1) 2cos 6 2) 2sin0 
G)2cote@ (4) Dsec 0 


(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam. 22.06.2014) 


3 
182. If cos 0 = = . then the value of 


sin@ . sec . tan@ is 


i) 2 Q) 8 
16 9 
3 4 
OF as 


(SSC CAPFss SI, CISF ASI & Delhi 

Police SI Exam. 22.06.2014) 

183. If 0° < A < 90°, then the value of 

tan7A + cot” A - sec? A cosec? A is 

Mo (2)1 

(3)2 (4)-2 

(SSC CHSL DEO & LDC Exam. 

02.11.2014 (lind Sitting 

184. If a and f are positive acute an- 

gles, sin (4a - B) = 1 and 


cos (2a +p) = 3. 


then the value of sin (a + 2) is 


Mo Q1 
3 1 
ae OR ae 
(SSC CHSL DEO & LDC Exam. 


02.11.2014 (lind Sitting 


185. If 0 is a positive acute angle and 
cosec @= 3 . then the value of 
cot @ - cosec 6 is 


3W2-V3 vais + V5) 
os ae 
we Se 8) 4) oe 


(SSC CHSL DEO & LDC Exam. 
02.11.2014 (lind Sitting) 


186. If 9 isa positive acute angle and 
4cos*9 -4 cos 9 +1=0, then 
the value of tan (9 - 15°) is equal 


to 
a) 0 @1 

1 
8 a 


(SSC CHSL DEO & LDC 
Exam. 9.11.2014} 


187. If (rcos@ - 3)’ +(r sino -1) = 


O then the value of 
rtan0+sec0 
Tseco+tano ' equal to 
) 4 5 
Os 27 
at \ ee 
4 4 


(SSC CHSL DEO & LDC 
Exam. 9.11.2014) 


188. The value of 


sin 25° cos 65°+cos 25° sin 65° 
tan? 70*- cos ec*20° 
a@-1 (2) 0 
3) 1 () 2 
(SSC CHSL DEO & LDC 
Exam. 9.11.2014) 


189. If sin (0 + 18°) = cos 60° 
(0 < 8 < 90°), then the value of 


cos 50 is 
1 

ey (20 
1 

8) Poy 1 


(SSC CHSL DEO & LDC 
Exam. 16.11.2014) 


er 


3 
190. If tan @ = 7. then the value of 


4sin” 9~2cos”9 
4sin?0+Scos7e “Ct! 
1 2 

21 21 

4 8 

21 21 


(SSC CHSL DEO & LDC 
Exam. 16.11.2014) 


cosa sing 
191. If ‘cosp Sinp 
sin? is equal to 


it] 


(3) 


=a, = b, then 


a?+1 
a? -~b* 
= a? -1 a* +1 
9a ah 
(SSC CHSL DEO & LDC 
Exam. 16.11.2014) 
192. Let A, B, C, D be the angles of a 
quadrilateral. If they are concye- 
lic, then the value of 
cos A + cos B + cos C + cos D is 
(0 (2) 1 
(3) -1 (4) 2 
(SSC CHSL DEO & LDC 
Exam. 16.11.2014) 


193. If J tan 0 = 3 sin 0, then the 
value of (sin*@ - cos*@) is 


i] ae I 


mM. 2) 3 
£ N 
83 (4) None 
(SSC CHSL DEO Exam. 02.11.2014 
(ist Sitting 


194. If sin(A + B) = sin Acos B + cosA 
sin B, then the value of sin75° is 


Boi vei 

or 8 oe 

V3 +1 +1 

@ 22 bed 2 
(SSC CHSL DEO Exam. 02.11.2014 
(ist Sitting 


195. ABC is a right angled triangle, 
right angled at B and 4A = 60° 
and AB = 20 cm, then the ratio 
of sides BC and CA is 


WM Vil @1: 
@ :/2 w fe:2 


(SSC CHSL DEO Exam. 02.11.2014 
(ist Sitting 


TRIGONOMETRY 
196. If tan 20 . tan 30 = 1, where 
0° << 90" then the value of 0 is 
1 
m 25 Q) 18° 


(3) 24° (4) 30° 
197. If cos*a ~ sin*a = tan*B, then the 
value of cos*f - sin*B is 


() cotta 2) corp 

(3) tana 4) tnx 

(SSC CHSL DEO Exam. 02.11.2014 
(ist Sitting) 


198.1f tan (A + B) = J3 and 


1 
tan(A-B)= 75. A+ 4B) < 90°, 


A2>B, then ZA is 

(1) 90° (2) 30° 

(3) 45° (4) 60° 

(SSC CHSL DEO Exam. 16.11.2014 
(ist Sitting) 


(3) tan@ 
(SSC CHSL DEO Exam. 16.11.2014 
(ist Sitting) 


7 

200. If r sind = > and r cos0 = He 
then value of ris 

a4 23 

35 4) 7 

(SSC CHSL DEO Exam. 16.11.2014 


(ist Sitting) 


x 1 
201. If 0 += > and sin@ = 7: then 
the value of sin 6 is 


1 
aT 
1 BES 
Bs (4) 2 
(SSC CHSL DEO Exam. 16.11.2014 
(ist Sitting) 
202. If 0° < @ < 90° and 2 sin0 +3 
cos@ = 3, then the value of 0 is 
() 30° (2) 60° 
(3) 45° (4) 75° 
(SSC CHSL (10+2) DEO & LDC 
Exam. 16.11.2014. IInd Sitting 
‘TF No. 545 QP 6) 
203. The value of @ (0 < 8 < 90°) satis- 
fying 2 sin?@ = 3. cos @ is 
(1) 60° 2) 30° 
(3) 90° 4) 45° 


(SSC CGL Tier-II Exam. 12.04.2015 
‘TF No. 567 TL 9) 


mi 


204. If a (tang+ cot g) = 1, sing+ 


cos @ = bwith 0° < @ <90°, then 
arelation between a and b is 
(1) b? =2(a+1) 
(2) b? =2(a-1) 
(8) 2a=h-1 
4) 2a=h+1 
(SSC CGL Tier-II Exam, 2014 12.04.2015 
(Kolkata Region) 
TF No. 789 TH 7) 
2085. IfA is an acute angle and cot A + 
cosec A = 3, then the value of 


sin Ais 
cS 
ai Qs 
A 
85 @ 0 


(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
Ind Sitting) 
206. The simplest value of 
sin?x + 2 tan*x - 2 sec?x + 
cos*xis 
gi (270 
(3) -1 @) 2 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam. 22.06.2014 
‘TF No. 999 KPO) 


207. If x= asec 0 and y= btan0 
2 2 


ab 
then —>--—y =? 
xy? 
ai Q)2 
8) 3 44 


(SSC CAPFs SI. CISF ASI & Delhi 
Police SI Exam. 22.06.2014 


‘TF No. 999 KPO} 
208. The value of sin?1° + sin?2° + 
sin?3° + .....4 sin?89° is 
(1) 22 (2) 44 


1 1 
(3) 22 2 (4) 44 2 


(SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. 022 MH 3) 


3 3 
208. The value of S0+8i2 8 


cos6+sin@ 
cos" @- sin*@ 
cose—sing {* cqual to 
() -1 (1 
2 @o 


(SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. 022 MH 3) 


i 


= 
y - then 


sec 17° = sin 73° is equal to 


2 

i) Gos Ce oa 
x x? 

Oy [FA yfy? 2) 


(SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. MH 3) 


211. If isa positive acute angle and 
cosec @ + cot 6 =,/3. then the 


210. If sin 17° = 


value of cosec 0 is 
1 

oO 2 
2 

ay @1 


(SSC CGL Tier-1 Exam. 19.10.2014 
‘TF No. 022 MH 3) 
212. Ifcos a+ seca = J3. then the 
value of cos* a + sec*a is 
(1) 2 Q1 
(3)0 a4 
(SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. 022 MH 3) 


213. If sin0+cos0= J cos 0, then 


the value of cot 0 is 
Q) J2+1 @ J2-1 
3-1 +1 


(SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. 022 MH 3) 


2 
214. If cos* 6 - sint 6 = 3 then the 
value of 1 - 2 sin? 6 is 
EA 3 
M5 a> 
8) 1 40 
(SSC CHSL (10+2) DEO & LDC 


Exam. 16.11.2014 , Ist Sitting 
‘TF No. 333 LO 2) 


ea cot 30°-cot 75° 
215. The value of +77 15°-tan60° 
20 
42 
(SSC CHSL (10+2) DEO & LDC 
Exam. 16.11.2014 , Ist Sitting 
‘TF No. 333 LO 2} 


TRIGONOMETRY 
216. If sin 6 + cos @ = p and sec 0 + 


(3) 2p 
(SSC CHSL (10+2) DEO & LDC 
Exam. 16.11.2014 , Ist Sitting 

‘TF No. 333 LO 2) 


217. If sin (3a - f) = 1 and cos (2a+f) 


1 
= 7 then the value of tan a is 


1 
a) 0 as 
(3) 1 @ J 


(SSC CHSL (10+2) DEO & LDC 

Exam. 16.11.2014 , Ist Sitting 

‘TF No. 333 LO 2) 

218. If sin (60° - 4 = cos (y + 60°). 
then the value of sin (x= y) is 


1 1 
OF az 
B 
a & 1 


(SSC CHSL (10+2) DEO & LDC 
Exam. 16.11.2014, IInd Sitting 


‘TF No. 545 QP 6) 
219. If x = a secO, y = b tanO, then 
2 2 
x 
-¥_ is 
oe 
Q) -1 Qo 
got @2 


(SSC CHSL (10+2) DEO & LDC 

Exam. 16.11.2014, IInd Sitting 

TF No. 545 QP 6) 

220. a. b, c are the lengths of three 
sides of a triangle ABC. If a, b,c 

are related by the relation a? + 

b+ 2 = ab+ be + ca, then the 
value of sin?A + sin®B + sin?C is 


38 


it) S 
2 


= 2) 
= 7 

95 wz 

(SSC CGL Tier-Il Exam. 12.04.2015 

‘TF No. 567 TL 9) 


221. If a sin 0+ bcos @ = ¢, then 
acos 0 - bsin 0 is equal to 


0) +fa+b-c 
2) sfa2 +b? +2 
(3) t¥a? +b? -c? 


4 vc? +a? -b? 


(SSC CGL Tier-Il Exam. 12.04.2015 
‘TF No. 567 TL 9) 


222. 1f sin @+cos@= J sin 
(90° - 6), then the value of cot 


Os 
M-j2-1  @) ye-1 
6) +1 4) -/2+1 


(SSC CGL Tier-II Exam. 12.04.2015 

‘TF No. 567 TL 9) 

223. If 0 is a positive acute angle and 

3 (sec*@ + tan) = 5, then the 
value of cos 20 is 


1 1 
MD QV 
8 
a> @1 


(SSC CGL Tier-Il Exam. 12.04.2015 
‘TF No. 567 TL 9} 
224. If x cos?30°. sin 60° = 


tan? 45°. sec 60° 


then the 

cosec 60° 
value of x is 

1 1 
ow 2 

2 1 

a= = 
8 23 a> 


(SSC CGL Tier-Il Exam. 12.04.2015 
‘TF No. 567 TL 9) 
225. If tan a = 2, then the value of 


3 
8s @) 
{SSC CGL Tier-II Exam. 12.04.2015 
‘TF No. 567 TL 9) 


226. If sin (0 + 30°) = Sy ten the 


value of cos70 is 
1 8B 
M5 a ~> 
3 a 
87 as 


(SSC CGL Tier—Il Exam. 12.04.2015 
‘TF No. 567 TL 9) 


227. If 0<0< 90° and 4 cos*0~4 /g | 234 10° <A < 90", the value of 


cos 0+3 =0 then the value of 0 is 

(1) 30° (2) 45° 

(3) 90° (4) 60° 

(SSC CGL Tier-II Exam. 12.04.2015 
TF No. 567 TL 9} 


228. If sec 9 - cos o= 3 where @ is 
a positive acute angle, then the 


value of sec @ is 

1 
Y-> (2) 1 
it) 2 (2) 
(3)2 (40 


(SSC CGL Tier-II Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7) 
2289. If tan (5x ~ 10°) = cot (Sy + 20°), 
the value of (x + y) is 
(1) 15° (2) 16° 
(3) 24° (4) 20° 
{SSC CGL Tier-II Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7) 
230. If sin g + sin® g = 1, then the val- 
ue of cos'?9+ 3 cos” g+ 3 
cos* g + cos*g- 1 is 
mi (2)2 
(3)3 (4)0 
(SSC CGL Tier-II Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7} 
231. The value of tan 11° tan 17° tan 
79° tan 73° is 


1 
Ws (2)0 


1 

(3)1 ay 
(SSC CGL Tier II Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7) 
2332. If for any acute angle A, sin A + 
sin? A = 1, then the value of cos* 

A+cos* Ais 


(1-1 
(3)2 


(2)1 

(4)0 
(SSC CGL Tier-II Exam, 
2014 12.04.2015 (Kolkata Region) 


‘TF No. 789 TH 7} 
233. The value of 
(1 + sec 20° + cot 70°) (1 - cosee 
20° + tan 70°) is equal to 
(jo (2)1 
(3)2 (4)-1 
(SSC CGL Tier-II Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7) 


tan A-secA~-1 


tan A+sec A+1 

sinA-1 1 ~ sinA 
eA «6 cael 
= 1 - cosA sin A+1 
8 sinA cos A 


(SSC CGL Tier-II Exam, 

2014 12.04.2015 (Kolkata Region) 

‘TF No. 789 TH 7) 

235. If a is an cute angle and 

2 sin a + 15 cos? a = 7 then the 
value of cot a is 


1 2+ 
@ Qs 


ala wlp 


& 
MZ 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
(Ist Sitting) TF No. 8037731) 
236. If sin (A - B) = sin A cos B~- cosA 
sinB, then sin 15° will be 


1 V3 +1 red 
bed 22 sad 22 
V3-1 V3-1 
(3) a D @) “22 5} 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
(ist Sitting) TF No. 8037731) 
237. If sec x + cos x = 2, then the 
value of sec!® x + cos'® x will be 


M Q)2 


(3) 1 @o 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 


IInd Sitting) 
238. If sin‘ 0 + cos‘ @ = 2 sin? 6 
cos? 8, @ is an acute angle, then 
the value of tan @is 
mi Q)2 


3) J2 @o 


(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
Iind Sitting) 


239. The maximum value of 
sin“® + cos‘? is 


3) 


1 
MZ 1 


(3) 2 @3 
(SSC CGL Tier-I Exam, 09.08.2015 
(ist Sitting) TF No. 1443088) 


240. Find the value of 
tan 4° tan 43° tan 47° tan 86° 


2 


@ Q)1 


3 
us 
85 42 


(SSC CGL Tier-I Exam, 09.08.2015 
(st Sitting TF No. 1443088) 


241. If x cos® - sinO = 1, then ¢ + 
(1 42) sin® equals 
(2 @Q1 
6-1 40 
(SSC CGL Tier-I Exam, 09.08.2015 
(ist Sitting TF No. 1443088) 
242. If sin 0+ sin? @ = 1 then cos? 0+ 


cos* 0 is equal to. 
(Q) None Q)1 
sind cos” 


§) cos?0 |) “Sino 
(SSC CGL Tier-I Exam, 09.08.2015 
(Ist Sitting TF No. 1443088) 
243. The numerical value of 


cos?60° tan? 30° 
cot? 45° 


cos? 45° 
Zep * ain? 
sin* 60° sin“ 45° 


sin? 30° 


— 7. 
cot” 30° 


ale 


1 
wily 2) 


ng 2 
a7 a> 
(SSC CGL Tier-1 Exam, 09.08.2015 
{Ist Sitting) TF No. 1443088) 
244. The value of tan] °tan2°tan3° 
sesso tanB9° is 
@i Q)-1 
8) 0 
(4) None of the options 
(SSC CGL Tier-I Exam, 09.08.2015 
(lind Sitting TF No. 4239378) 
cosa cosa 
sinp cosp 
then the viaue of cos? B is 
2 


m 
Ore 


245. If and 


m? +n? 
8) mee 4@)o 
m+n 


(SSC CGL Tier-I Exam, 09.08.2015 
(lind Sitting TF No. 4239378) 


ee 


246. If 0° <A< 90”, the simplified form 
of the given expression sin A cos 
A tan A - cot A) is 
a. (2)1-2 sin? A 
(3) 2.sin? A- 1 (4)1 - cos* A 
(SSC CGL Tier-I Exam, 09.08.2015 
(lind Sitting) TF No. 4239378) 
247. If Ois.an acute angle and tan*0+ 


1 
Tanto = 2:then the value of @ 


tan 

is: 

(1) 60° (2) 45° 
(3) 15° (4) 30° 


(SSC CGL Tier-I Exam, 09.08.2015 
(lind Sitting) TF No. 4239378) 
248. If tan 0+cot@ = 5, then tan*0 + 


cot 0is 
() 23 (2) 25 
(3) 26 (4) 24 


(SSC CGL Trer-I Exam, 09.08.2015 
(ind Sitting) TF No. 4239378) 
249. The value of sin?22° + sin?68° + 


cot?30° is 

4 23 
= LA 

35 WF 


(SSC CGL Tier-I Exam, 16.08.2015 
{ist Sitting) TF No. 3196279) 
250. The minimum value of 2sin*0 + 


3cos"@ is 
Ms Q4 
(3) 2 @1 


(SSC CGL Tier-I Exam, 16.08.2015 
(Ist Sitting) TF No. 3196279) 


If 0 be acute angle and 

tan (40 - 50°) = cot(50° - 6), then 
the value of 0 in degrees is : 

(1) 20 (2) 50 

(3) 40 4) 30 


(SSC CGL Tier-I Exam, 16.08.2015 
(Ist Sitting) TF No. 3196279) 


If 5 sin® = 3, the numerical velue 
sec@ ~tan@ 
secO + tan@ 


1 1 
wz Qs 


“ i! 
Mz 
(SSC CGL Tier-I Exam, 16.08.2015 
(Ist Sitting) TF No. 3196279) 


wie 


8) 


253. If secO + tan@ = p, (p 0) then 
sec® is equal to 


1 

a (p-2).p+0 
1 

2 2|P-7}. p20 
o) 

8) pj}: p20 


1 a2 
3 P ry peo 
(SSC CGL Tier-I Exam, 16.08.2015 
(Ist Sitting) TF No. 3196279) 


254. If 1 + cos*8 = 3 sin® cos®, then 
the integral value of 


43 
(SSC CGL Tier-I Exam, 16.08.2015 
(lind Sitting) TF No. 2176783) 
255. The value of the following is: 
3{sin“8 + cos*8) + 2(sin*6 + cos") 


+ 12sin*8 cos*® 
ao 23 
(3) 2 @5 


(SSC CGL Tier-I Exam, 16.08.2015 
(lind Sitting) TF No. 2176783) 


256. If secO + tan = 2+ J5. then 


the value of sin@ is 
(0° <6 < 90) 
3 2 
@ 2 a5 
1 4 
95 @ 5 


(SSC CGL Tier-I Exam, 16.08.2015 
(ind Sitting) TF No. 2176783) 


sz. ir Secottane _, Si 
~™ sec0-tand ~~ 79 
then the value of sin 6 is 
39 65 
3 arr 
35 g1 
9) 7 ® Ta 


(SSC CGL Tier-I Exam, 16.08.2015 
(ind Sitting) TF No. 2176783) 


258. If tan A + cot A = 2, then the 
value of tan“*A + cot'°A is 
a4 (2) 2 
(3) 2” @. 
(SSC OGL Tier-I Exam, 16.08.2015 
(lind Sitting) TF No. 2176783) 
259. The value of cos*30° + sin*60° + 
tan*45° + sec*60° + cos0® is 


1 1 
M4y Q55 
1 1 
65 7a 
(SSC CGL Tier-I 
Re-Exam, 30.08.2015) 


260. If cos x + cos*x = 1, then sin*x + 
2 sin®*x + sin*x is equal to 

(0 (23 
(3)2 (4)1 

(SSC CGL Tier-1 

Re-Exam, 30.08.2015) 

261. In AABC, <C = 90° and AB = c, 

BC = a, CA = b; then the value of 
{cosec B - cos A) is 


2 2 
c b 
7 — 
@) (2) 
2 be 
a a 
8) a @ 
(SSC CGL Tier-I 


Re-Exam, 30.08.2015) 
262. If tan 0 -cot =O and Ois positive 
acute angle, then the value of 


tan(0+15°) 
tan(o-15") 


4 /3 


(SSC CGL Tier-Il Exam, 
25.10.2015, TF No. 1099685) 

263. The value of 
cot 41°. cot 42° . cot 43°. cot 44°. 
cot 45° . cot 46° . cot 47° . cot 48° 


. cot 49° 

gt 0 
V3 1 

OT @ ve 


(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685) 


i 


264. If x= a sin 0 - b cos 0, 
y=acos 0 + bsin 0, then which 
of the following is true? 


xt gq? 
Oty 


Q) e+ yea-P 
Yo 

@ ates 

4) 2+ yaae 
(SSC CGL Tier-I Exam, 
25.10.2015, TF No. 1099685) 

1 

265. If O-tand . the vah 

sec “5 jue 


of sec @ . tan @ is 


2 2 
M3 aw 

4 1 
ay wy 


(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685) 

266. If 5 cos 0 + 12 sin 6 = 13, 
0° <0 < 90°, then the value of sin 


is 
3 12 
73 @-75 
& 2 
S) qs Is 


(SSC CGL Tier-II Exam, 

25.10.2015, TF No. 1099685) 

267. If 7sin20 + 3cos?0 = 4, then the 
value of tan @ is (0 is acute) 


1 1 
oe OF 
(3) J3 4) 1 


(SSC CGL Tier-Il Exam, 
25.10.2015, TF No. 1099685) 
268. The value of (cosec a- sin a) (sec 
a cos @) (tan a + cot a) is 
@)1 (216 
(3)2 (4) 4 
(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685) 
269. Ifsin A+ sin7A = 1, then the value 
of cos?A + cos*A is 


= 
a2 QZ 
@1 


(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685} 


ES 
(IZ 


270. If tan A= ntanB and sinA =m 
sin B, then the value of cos?A is 


: m?-1 m?+1 
ad n+l a n-1 

m?+1 m?-1 
i n+l i n=l 


(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685) 


271. Ifsin® +cos0= JZ sin (90°- 6) 


then cot 6 is equal to = 
M jz 20 
3 J2-1 (4) J2+1 


(SSC CHSL (10+2) LDC, DEO & PA/SA 
Exam, 01.11.2015, IInd Sitting 
272. The value of the following is : 


(tan 20°)? (cot 20°)? 
(cosec 70°)? * (sec70°? * 
2tan 15°. tan 45°. tan 75° 
mi. (24 
3) 3 (4) 2 

(SSC CHSL (10+2) LDC, DEO & PA/SA 
Exam, 01.11.2015, lind Sitting 
273. The value of the following is 


2 2 
sin 47° cos 43° 2 
=) ($3) 7 - 
() -1 (2)0 
1 
3 1 @> 


(SSC CHSL (10+2) LDC. DEO & PA/SA 
Exam, 01.11.2015, IInd Sitting 

274. If0° <@< 90° and cosec® = cot”@, 
then the value of the expression 
cosec® - 2cosec’® + cot0 is 


(2) 0 
4) 3 
{SSC CHSL (10+2) LDC. DEO 
& PA/SA Exam, 15.11.2015 
(ist Sitting) TF No. 6636838) 
278. If 4sin*0 - 1 = 0 and angle 0 is 
less than 90°, the value of cos*0 
+ tan is : 
(Take 0° < @< 90°) 


7 13 
O Q 

a 2 
8 ‘9 ®n 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 15.11.2015 
(ist Sitting) TF No. 6636838) 


276. Find numerical value of 


2 5 
4 6+—————- 
cosec*0 sg *Ttan?0 
M5 27 
8) 9 (4) 4 


(SSC CHSL (10+2) LDC, DEO 

& PA/SA Exam, 15.11.2015 

(lind Sitting TF No. 7203752) 

. If tanO + sec® = 3, 0 being acute, 
the value of 5 sin@ is : 


5 8 
OF a> 


5 
68) we (4) 4 
(SSC CHSL (10+2) LDC. DEO 
& PA/SA Exam, 15.11.2015 
(lind Sitting) TF No. 7203752) 


apiuasae = Fe Miata 
iP +q 


value of tan@ is : 


p q 
Oe Oe 
(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 15.11.2015 
(lind Sitting TF No. 7203752) 
279. If A. B, and C be the angles of a 
triangle, then out of the follow- 
ing. the incorrect relation is : 


A+B c 

it) cos( 2 }=sin$ 
(A228) cof 

Q) tan| ~~ Jets 
A+B c 
=tan= 

(3) cot 28) 2 
A+B c 

@ an os 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 15.11.2015 
(lind Sitting TF No. 7203752) 


Si 


280. The value of the expression 
sin?1° + sin?11° + sin?21° + 
sin?31° + sin241° + sin245° + 
sin?49° + sin?59° + sin?69° + 


sin?79° + sin?89° is : 
£ 
Mo Q55 
AS 
3) 5 M45 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
{ist Sitting) TF No. 1375232) 
Ifx= a (sin 6 + cos @) and y = b 
{sin @ - cos 6), then the value of 


ey 

ait gr is: 
a4 3 
1 2 


(SSC CHSL (10+2) LDC, DEO 

& PA/SA Exam, 06.12.2015 

(Ist Sitting) TF No. 1375232) 

282. If cos 6 + sin 6 = mand sec 6 + 
cosec § = n then the value of n 


(m2 ~ 1) is equal to = 
() 2m (2) mn 
(3) 4mn (4) 2n 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
(ist Sitting) TF No. 1375232) 


x- xtan? 30° 
1+ tan” 30° 
cot? 45° - sec? 60°, then the val- 

ue of x is : 


4 


283. If = sin?30° + 4 


@ 2) 


ale 


1 
a oF 
(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
{ist Sitting) TF No. 1375232) 
284, Ifcos A+ sin A= J cos A then 
cos A ~ sin A is equal to : (where 
o°<A< 90") 


Q) 2 snA Q)2sinA 


) 2JsnA 4) J2sina 
{SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
{Ist Sitting) TF No. 1375232) 


nie 


3 
(4) 5 
(SSC CHSL (10+2) LDC, DEO 


& PA/SA Exam, 06.12.2015 
(ind Sitting TF No. 3441135) 


286. X sin 20 then the value of 


sin 30 is equal to 
(Take 0° ¢ 0 < 90°) 


1 


i 


3 
a> 


a 
WZ 


(3) 0 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
(lind Sitting) TF No. 3441135) 
287. Value of the expression : 
1+ 2sin 60° cos 60° 


sin60°+cos60° * 


1 - 2sin 60° cos 60° 
sin 60°-cos 60° 


O) 23 20 


3 3 2 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
(lind Sitting) TF No. 3441135) 
288. If a + B = 90°, then the expres- 


tana 
sion Tan p *Sin?a +sin? f Is 


equal to : 
() sec? g 


is 


(2) tan? a 

@ tan?g (4) sec?a 
{SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam. 06.12.2015 
{lind Sitting) TF No. 3441135) 

289. The value of x in the equation 


tan? ~ cos? = 
4 3 


2 
OR Q) 28 
: SEN 
i] we @) “a. 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 06.12.2015 
(lind Sitting) TF No. 3441135) 


[3-1 
If sin A- cos A= #- , then 
the value of sin A . cos Ais 
3 3 
o> Qs 
3 1 
a 8s 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 20.12.2015 
{Ist Sitting) TF No. 9692918) 
If sin (90°- 8) + cos 8 = J2 cos 


(90° - 0), then the value of cosec 
Bis 


2 3 
Os 2) £ 


1 1 
Secs a 
(SSC CHSL (10+2) LDC, DEO 


& PA/SA Exam, 20.12.2015 
{Ist Sitting TF No. 9692918) 


win 


3) 0 


(SSC CHSL (10+2) LDC, DEO 

& PA/SA Exam, 20.12.2015 

(ist Sitting TF No. 9692918) 
The value of cos 1° cos 2° 
cos 3° ... cos 180° is 


a) 0 Q1 
RES 1 
a M3 


(SSC CHSL (10+2) LDC. DEO 
& PA/SA Exam, 20.12.2015 
(ist Sitting TF No. 9692918) 


6) 


see 


294. If cos 20° = mand cos 70° = n, | 301. If (a*- b*) sin® + 2ab cos = a* + 


then the value of m? + n? is 


= 
a. az 


1 1 
9 ney 
(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 20.12.2015 
(Ist Sitting) TF No. 9692918) 
296. If tan (5x -10°) = cot (Sy + 20°), 
then the value of (x + y) is 
Q) 15° Q) 16 
1, 
(3) 225° ay 2a 
(SSC CGL Tier-I (CBE) 
Exam. 10.09.2016) 
296. If cos 27° = x, the value of tan63° 
is 


x x 
O oe @ ne 
2 i 2 
@ we ~ wes =x 


(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016) (Ist Sitting) 
297. If cos*x + cos‘x= 1, then tan*x + 


tan‘x =? 
() 0 Q1 
(3) 2tan?x A) 2tan‘x 


(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016) (Ist Sitting) 
298. The value of the expression 
(1 + sec 22° + cot 68°) (1- cosec 
22° + tan 68°) is 
yo 
(3) -1 


(21 
(2 
{SSC CGL Tier-lI Online 
Exam.01.12.2016) 
299. If xsin"0 + ycos"@ = sinOcos® and 
xsin@- ycos® =0, then the value 


of (x? + y") equals 
1 
a. QWs 
(3) 8 (4) 2 
2 


(SSC CGL Tier-II Online 
Exam.01.12.2016) 
300. If secO + tan® = m (>1), then the 


value of sin0 is 

(0° <0<90) 

er ee 
14m? m? +1 

7 m? +1 - 1+m? 
m1 bao 


(SSC CGL Tier-II Online 
Exam.01.12.2016) 


P, then tan0 =? 

1) 202 a?—b? 

OF | cab 
ab a?-b? 

Saf Y= 


(SSC CGL Tier-II Online 

Exam.01. 12.2016) 

302. If 2y cos® = x sin@ and 2x sec - y 

cosec® = 3, then the value of (7 

+ 4y) is 
mt 
33 


Q)2 
44 
(SSC CGL Tier-II Online 
Exam.01.12.2016) 
303. The expression of 


cot 0 + cosec 0-1 


cotd + cosec 0+1 ‘SeaUal to 
1+cos0 1-cos@ 
sind sind 
cotd+1 cot0—1 
3) 
cosec 0 cosec 0 


(SSC OGL Tier-II Online 
Exam.01.12.2016) 


5 
304. If sind = [> and O is acute, what 


tis the value of (cot 0 + tan 6) 2 


2 13 
ae 4 ® fs 
2 
9 5 


(4) Cannot be determined 
{SSC CPO SI. ASI Online 
Exam.05.06.2016) (lind Sitting 


2sin0 
305. cos o(1+tan?0) simplifies to: 
) cos (2) cos20 
(3) sin20 4) sine 


{SSC CPO SI, ASI Online 
Exam.05.06.2016) (lind Sitting 


1 
306. If tan0, = 1, sind, = “77. then 
the value of sin (0, + @,) equal to 


( -1 (70 

2 

3) 1 MF 
(SSC CPO SI, ASI Online 
Exam.05.06.2016) (IInd Sitting 


307. Find the value of tan 6 (1 + sec 

20) (1 + sec 46) (1 + sec86). 

(2) tan 100 (2) tanse 

8) tanl20 (4) 1 

{SSC CPO SI. ASI Online 
Exam.05.06.2016) (IInd Sitting) 
sinx ‘ sinx 
l+cosx 1-cosx 
and 0° < x < 90°, then find the 
viaue of x. 
a) 10° (2) 15° 
(8) 45° (4) 30° 

{SSC CPO Exam. 06.06.2016) 

(ist Sitting) 


308. If = 4; 


(A) Not defined 
(SSC CPO Exam. 06.06.2016) 
(ist Sitting) 
310. If sinO + cosecO = 2, the value of 
sin!8 + cosec!9 is : 
gi. (22 
6) 3 (4) 4 
(SSC CPO Exam. 06.06.2016) 
(st Sitting) 


x 
311. If sin 31° = v The value of sec 


31° ~ sin 59° is 
x 
Oe 
y: y? ie x? 
x? 
2) ~ 
OW 
2 
(3) Jy? x2 
i Lae 
(4) ly? — x? 
(SSC CHSL (10+2) Tier-I (CBE) 
Exam. 08.09.2016) (Ist Sitting) 
312. The value of (sec*45° - cot*45°) - 
(sin*30° + sin*60") is 
gi 2) 2/3 
1 
8) 0 aay 


(SSC CGL Tier-I (CBE) 
Exam. 09.09.2016) (Ist Sitting) 


$$$ Sse 


313. The value of the following is : 
sin@ cosec@ tan@ cot 
sin” 0+ cos” @ 
@) tand 
(2 


mi 
(3) 0 


(1) cot 6 + cosee 6 

Q1 

(3) -1 40 

(SSC CAPFs (CPO) SI & ASI, 

Delhi Police Exam. 05.06.2016) 
(ist Sitting 


(SSC CAPF's (CPO) SI & ASI, | 320. A vertical pole AB is standing at 


Delhi Police Exam. 20.03.2016) 

(lind Sitting) 

314. If cos + secd = 3. then the 
value of (cos"® + sec*6) is : 


1 
QF 
4) Jz 
(SSC CAPFs (CPO) SI & ASI. 


Delhi Police Exam. 20.03.2016} 
(Und Sitting) 


mi 


30 


ze 
315. Ifa +0= 75 and tand = 3. 
then the value of tan6 is : 


w Q1 


1 
(3) 0 ae 

{SSC CAPF's (CPO) SI & ASI, 

Delhi Police Exam. 20.03.2016) 

(lind Sitting) 

316. ZY is the right angle of the trian- 


Ige XYZ. If XY = 9/6 cm and 
XZ-YZ = 2cm, then the value of 
{secX + tanX) is = 


1 1 
Oe M38 
(3) 26 @ Jé 


{SSC CAPFs (CPO) SI & ASI. 
Delhi Police Exam. 20.03.2016) 
(ind Sitting) 
317. If secd + tanO = 2, then the value 
of sinO is : 
& 


it) 5 


Q) 


aly ae 


2 
@s 
{SSC CAPF's (CPO) SI & ASI. 
Delhi Police Exam. 20.03.2016) 
(lind Sitting) 
318. Find the value of 8 cos 10° cos 
20° cos 40°. 
(1) tanso° (2) cot10° 
(3) tan80° or cot 10° 
(4) None of these 
{SSC CAPFss (CPO) SI & ASI. 
Delhi Police Exam. 05.06.2016) 
(st Sitting 
value of 


(3) 


319. What is the 


(cot @ + cosec @ -1) 
(cot -cosec 0+1) ? 


the centre B of a square PQRS. 
If PR subtends an angle of 90° at 
the top, A of the pole, then the 
angle subtended by a side of the 
square at A is : 
(1) 30° 
(3) 60° 
(4) None of these 

. For how many integral values of 


(3x -2) 
4 


(2) 45° 


‘x, sin $= . where 
ors @< 90° 


() 2 
3) 0 @l 
{SSC CPO SI & ASI, Online 


Exam. 06.06.2016} (IInd Sitting) 
$22. Find the value of cot 


23 


Eg R E3 
ms is 


@ 4cot = Q0 


x x 
cot — t— 
(3) 2cot =) cots 
(SSC CPO SI & ASI, Online 
Exam. 06.06.2016) (Ind Sitting) 
323. If sin0 = a cos $ and cos 0 = b sin 
6, then the value of (a? -1) cot? @ 
+ (1-b?) cot*@ is equal to : 
a? +b? a? +b? 
QO— a 
a b 
a*-b? a’ -b? 
oF oF 
{SSC CPO SI & ASI, Online 
Exam. 06.06.2016) (Ind Sitting) 
324. If sec*O + tan’ = J3 . then the 
value of (sec*6 ~ tan‘@) is 


1 
Ow Qi 
8 ao 


(SSC CGL Tier-I (CBE) 
Exam. 27.08.2016) (Ist Sitting 
325. If sin 6 = 1, xcos@ = 1, then the 


vate {V5 tan{ 20) +1} is 
Q 3 


mi 


1 
6) 2 4) Be 
(SSC CGL Tier-I (CBE) 
Exam. 27.08.2016) (Ist Sitting) 


326. Find the value of 
1 1 
+ 


1+tan?@ 1+cot?0 
x 
OF 1 
@ + 4) 2 
2 ) 
(SSC CGL Tier-I (CBE) 
Exam. 27.08.2016) (IInd Sitting) 
1 
tan + =2 
327. If tano . then the 
2 
value of tan 0 + isequal 
tan20 
to: 
m6 (4 
3) 2 4) 3 


(SSC CGL Tier-I (CBE) 

Exam. 27.08.2016) (IInd Sitting) 

$28. If in a triangle ABC, sin A = cos 
B, then the value of cos C is 


RE 


= 20 


1 
4) Ve 
{SSC CGL Tier-1 (CBE) 
Exam. 28.08.2016) (lind Sitting) 
1 
329. If sind x cos0 = g- The value of 
sin@ — cos0 is where 0° < 6 < 90° 


a) 0 @ 2 
8) 2 @. 
(SSC CGL Tier-1 (CBE) 
Exam. 28.08.2016) (lind Sitting) 
cos® * cosé -4 
330. If [~ Sind T+sino “ten 
the value of 0(0°< 0 < 90°) is 
(1) 60° (2) 45° 
3) 30° @) 35° 
(SSC CGL Tier-I (CBE) 
Exam. 29.08.2016) (IInd Sitting) 


If @ = sin* 30°+ 4 cot? 45° - sec? 
60°, then the value of x (x > 0) is 


1 
W -Z (2)1 
z 
(4) 2 
{SSC CGL Tier-I (CBE) 
Exam. 30.08.2016) (Ist Sitting) 


(s)0 


se 


332. If 7sin*® + 3cos*@ = 4 then the | 338. The value of tan80° tan 10° + sin? 


value of sec® + cosec# is 

2 2 
og? aR? 

2 
(3) Be (4) None of these 


(SSC CGL Tier-I (CBE) 
Exam. 30.08.2016) (Ist Sitting) 
333. If tanO + cot® = 5, then the value 
of tan? 6 + cot? 6 is 
(1) 22 (2) 25 
(3) 23 (4) 27 
(SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (Ist Sitting) 
334. If 0 be positive acute angle and 5 
cos® + 12 sin® = 13, then the 


value of cos is 
12 5 
QB 
s ZL 
8 Ty Ms 


(SSC CGL Tier-I (CBE) 

Exam. 31.08.2016) (Ist Sitting) 

335. If tan 45° = cot@, then the value 
of 0, in radians is 


()x 2) 


ola 


i> 


(SSC CGL Tier-I (CBE) 

Exam. 01.09.2016) (Ist Sitting) 

336.ABC is a triangle. If 
3 


(45) 
sin = es =og then theval- 


c 
ue of sin > is 


1 

oy 
pA 
2 


(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016) (Ist Sitting) 


1 
337. If cos*@ - sin‘@ = 2. 


3g then the 


value of tan?6 is 


1 


@ Q) 


ale wl 


2 
- 
in ) 


(SSC CGL Tier-I (CBE} 
Exam. 02.09.2016) (Ist Sitting) 


70° + sin? 20° is 

mo Q1 
3 

(3) 2 @) 8 


(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016) (Ist Sitting) 
339. Find the value of 


(sn2z2)'. cose 
cos 63° sin 27° 
() 0 (22 
8 3 @)1 
(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016) (lind Sitting) 


340. If 5 tan20 = JG and 0° < 0< 
45°, then the value of sin® + 
V3 cos6 ~ 2tan0 is 


2 4 
Mg a3 
8 

(3) 2 3 


{SSC CGL Tier-I (CBE) 
Exam. 03.09.2016} (lind Sitting) 
341. If tan a = 2, then the value of 
sina 7 

emwatcoa 

sin” a + cos” a 
m 2 Q) 

9 


10 
9 9 

{SSC CGL Tier-I (CBE) 
Exam. 03.09.2016} (lind Sitting) 
342. If sing + cos@ = 1, then sind. 


3) 


cosg. is equal to 
(Mo (2)1 

1 1 
> @-z 


(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016) (Ist Sitting 


sin@ +cos@ 
sind=con@ then the val- 


ue of sin‘@ - cos*@ is 


343. If 


= 3 

ey az 

= 

(4) 5 
(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016) (Ist Sitting) 


344. IfsinC - sinD = x, then the value 
of xis 


() 2sin oe coe( SS] 


5 
a3 


oS oS 


i 2eos [=] al se 


ta asin [$5] ] anf P= 2) 


{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 16.01.2017) (IInd Sitting) 
345. If sinA + sin?A = 1, then what is 


the value of cos*A + cos* A? 
mi Q2 

z z 
85 Or 


(SSC CGL Tier-I (CBE) 

Exam. 06.09.2016) (Ist Sitting) 

346. Which one of the following is true 
for 0°<0<90° 

(1) cos0 > cos*@ (2) cos0 < cos”0 

(8) cos@ > cos*@ (4) cos < cos*0 

(SSC CGL Tier-I (CBE) 

Exam. 06.09.2016) (Ist Sitting) 


9 
cacritaaaia soe 0 


<O0<5 $ then tan0 is equal to 
mi. Qo 

1 
(3) -1 Lars 


{SSC CGL Tier-I (CBE) 
Exam. 06.09.2016) (Ist Sitting) 


348.The value of sec2 17° 
_—_- 3° 
tan? 73° sin 17° sec 73° is 
a. 20 
G3) -1 (4) 2 


(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016) (Ist Sitting) 
349. If x = a cos 0 cos 0, y = a cos0 
sin@ and z= asin, then the val- 
ue of (x2 + y? + 27) is 
(1) 2a? (2) 4a? 
(3) 9a? (4) a 
(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016) (Ist Sitting) 
350. If sec 150 = cosec 150 (0° < 0 < 


10°) then value of 6 is 
a Q) 5° 
6) & 4) 3° 


{SSC CGL Tier-I (CBE) 

Exam. 30.08.2016) (lind Sitting) 

351. Iftan 6 = tan 30° . tan 60° and 6 
is an acute angle, then 26 is 


equal to 
() 30° (2) 45° 
(3) 90° (4) @ 
{SSC CGL Tier-I (CBE) 
Exam. 30.08.2016) (IInd Sitting) 


i 


352. The value of (1 + tan’@) (1 - 
sin*6) is 


) 2 @Q1 
(8) -1 (4) -2 
(SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (lind Sitting 
383. If r sin® = 1, rcos® = J3 then 
the value of (F tan6) is 


1 
a) 4 Cia cg 
4 
9 4) 4/3 


{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (IInd Sitting) 


B 


364. If sind =->~ and 0° < 0 < 90°, 
then the value of tan (0-15°) is 
ies 2) V3 

1 
(3) BE @) Jz 


(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016) (IInd Sitting) 


sind 5 
355. If sind 3 then the 
value of sin@ is equal to 
1 1 
ey ae oe 
3 
ae 


(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016) (Ind Sitting) 


{SSC CGL Tier-I (CBE) 
Exam. 02.09.2016) (lind Sitting) 
357. If r sind = J3 and rcos@ = 1, 
rhen values of rand @ are : (0° < 
@<90°) 
Q) r=1,0=30° 


Q r= 5.0 = 30° 
(3) r= /3.0=30° 
(4) r=2,0=60° 
{SSC CGL Tier-I (CBE) 
Exam. 02.09.2016} (lind Sitting) 
358. If x tan 60° + cos 45° = sec 45° 
then the value of (7 + 1) is 


7 
Aas 


@ 3 


ala rio 


4) A 

5 
(SSC CGL Tier-Il (CBE) 
Exam. 30.11.2016) 


(3) 


359. x. y be two acute angles, x + y < 
90° and sin(2x - 20°) = cos (2y + 
20°), the value of tan (x + y) is 


1 
@ J a 
@1 4) 24/2 


(SSC CGL Tier-II (CBE) 
Exam. 30.11.2016) 


360. If a* sec*x- b* tan*x = c* then the 
value of (sec*x + tan*x) is equal to 
{assume b* ¢ a) 

b? - a? +2c* 

b* +a" 

b* +a* -2c* 

a b*-a* 


a) 


(SSC CGL Tier-Il (CBE) 
Exam. 30.11.2016) 
361. (1 + sec 20° + cot 70°)(1 - cosec 


20° + tan70°) is equal to 
Mo (2)1 
(3)2 (4)3 


(SSC CGL Tier-II (CBE) 

Exam. 30.11.2016) 

362. If tan‘# + tan*@ = | then the value 

of cos*O + cos*0 is 

2 (2)0 
{(3)1 (4)-1 

(SSC CGL Tier-II (CBE) 

Exam. 30.11.2016) 

363. The value of 8 (sir"@ + cos*@) - 12 


{sin“ + cos‘8) is equal to 
(1) 20 2) - 20 
(3) -4 @4 


{SSC CGL Tier-Il (CBE) 

Exam. 30.11.2016} 

364. If tan 3g. tan 79 = 1, then the 
value of tan (9 + 36°) is : 


1 
OR 


3) 1 


Qo 


4 J 
(SSC CGL Tier-I (CBE) 
Exam. 28.08.2016 (Ist Sitting) 
365. The value of 
sin@ “ sind 
l+cos@ 1-cos@ 
(2) 2sing 
(3) 2secg (4) 2cosecg 
{SSC CGL Tier-I (CBE) 
Exam. 29.08.2016 (Ist Sitting) 


8 
366. If tang = is° the value of 


1-—sin0 
Jivsino 
1 2 
Ms Qs 
3 
OF (ao 


(SSC CGL Tier-I (CBE) 
Exam. 29.08.2016 (Ist Sitting) 
367. The value of 
sind +sing | cos -cos¢ 
cos6+cos@ sind—sing } 'S: 
@t (22 


(40 


{SSC CGL Tier-I (CBE) 
Exam. 30.08.2016 (Illrd Sitting) 
368. If cot® = 4, then the value of 


5sin@+3cos@ 
5sind-Scoso 


ans 
85 


1 
QZ 
(49 
(SSC CGL Tier-I (CBE) 
Exam. 30.08.2016 (IlIrd Sitting) 
369. The value of cos*20° + cos*70° 
is: 


Q) Jz 
1 


1 
8 
{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016 (Illrd Sitting) 
370. If cosA + cos*A = 1, then the val- 
ue of (sin?A + sin*A) is : 


1 
Og 


(3)3 


(22 


yi 2) + 
M5 a> 


(4). 


{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016 (IlIrd Sitting) 
371. If sin0+ cosecé = 2, then the value 
of (sin7@ + cosec’@) is 
Q) 27 (2) 27 
(3)2 (4) 2" 
(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016 (Ilird Sitting) 
372. If 2y cos® = xsin® and 2x secd - 
y cosecO = 3 then what is the 
value of (2 + 44") ? 
(4 Ql 
(3)2 (5 
(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016 (IlIrd Sitting) 


z. 
33 


i 


1 
373. If sin*® - cos*® = 7. then the 


value of (sin*@ - cos*®) is : 


= a 
ery QZ 
ae ES 
8 ig w > 


(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016 (IInd Sitting) 
374. The value of 


sin? 63°+ sin? 27° s 


cos” 17°+ cos* 73 
(Mo (2)1 
(3)2 (4)-1 
(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016 (IInd Sitting) 
375. The value of cos*20° + cos*70° is : 
Mo QI 
1 1 
8 > ay 


(SSC CGL Tier-I (CBE) 

Exam. 03.09.2016 (IInd Sitting) 

376. If a.sin 45°. cos 45°. tan60° = 
tan*45° - cos 60°, then find the 


value of a. 
1 

OF 2 Ws 

3 

1 4) # 


(SSC CGL Tier-I (CBE) 
Exam. 03.09.2016 (IlIrd Sitting 
377. If 3 sinO + 4 cos = 5, (0 <0<90°%) 


then the value of sin@ is : 
@ PS Q) 2 
5 5 
3 4 
8s Ws 


{SSC CGL Tier-I (CBE) 

Exam. 03.09.2016 (Ilird Sitting 

378. If sinx - cosx = 1, where ‘x’ is an 
acute angle, the value of (sinx + 


cosx) is : 

ao Q)1 
1 

iy 4) 2 


(SSC CGL Tier-I (CBE) 

Exam. 04.09.2016 (IInd Sitting) 

379. If sin (3x - 20°) = cos (Sy + 20°). 
then find the value of (x + y). 


() 90° 2) 60° 
(3) 120° (4) 30° 
(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016 (Ilird Sitting) 


cosa cosa 
cosp = mand Sinp. =n, 
then the value of (mf? + nr) cos*B 
is: 

() 
(3) mn 


380. If 


Q) ne 
@1 
{SSC CGL Tier-I (CBE) 
Exam. 04.09.2016 (Ilird Sitting) 
381. The value of tan 315° cot (-405°) 
is equal to 


@ -1 Q1 
3) 0 4) 2 
{SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (IInd Sitting) 


2 
382. Iftan (a~f)= 1. sec(a+ B)= Fy 
and a, B are positive, then the 


smallest value of a is : 
a 
am 1425 (2) 187 
7 37 
879 4) 375 


{SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (lind Sitting) 
383. If tang + cote = 2, then the value 
of (tan"@ + cot"@) is : 
Lt 
2" (2) 2? 
L 
2 
(3) 2 4) 2 
{SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (Ilrd Sitting 
384. If cosx = siny and cot (x- 40°) = 
tan (50° - y), then the values of x 
and y are 
(1) x= 70°, y = 20° 
(2) x= 75°, y= 15° 
(3) x= 85°, y=5° 
(4) x= 80°, y = 10° 
{SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (Illrd Sitting) 
‘385. The value of cosec?60°+ sec?60° 
~ cot”60° + tan?30° will be 


est 
2 


m5 


52 
@) 3 
(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (IInd Sitting) 
386. If sind + cosecO = 2. the value of 
sin"® + cosec"? is : 


st 
3 


Q) 2" @) 2" 
(8) 2 40 
(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (lind Sitting) 


387. If sin A + sin?A =1 then what is 


the value of cos*A + cos‘A ? 
@ : @1 

2 
8) 2 43 


(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (IlIrd Sitting) 
388. ABC isa right angled triangle with 
4A= 90°. Then the value of cos*A 
+ cos*B + cos*C is : 


Q) 2 Q1 
8) 0 43 
(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (illrd Sitting) 
7 
389. Ifrsind = 5 and rcos0 = 28 
then the value of 0 is : 
(1) 30° (2) 45° 
(3) 60° (4) 75° 


(SSC CGL Tier-I (CBE) 
Exam. 08.09.2016 (IInd Sitting) 
390. If tan® = 1, then the value of 
8sin0+5cos0 
sin? 0 ~2cos* 0 +7cos@ 
(. (23 


is: 
(3)2 (4) 4 

2 
(SSC CGL Tier-I (CBE) 
Exam. 08.09.2016 (IInd Sitting) 


391. If @ is positive acute angle and 4 
sin?@ = 3, then the value of 


8 
tan 0- cot — . 
( >) ie 
a. 


8 /S 


20 


1 
(4) Ve 
{SSC CGL Tier-I (CBE) 
Exam. 08.09.2016 (Illrd Sitting) 
392. If 8 > 0, be an acute angle, then 
the value of 0 in degrees stisfy- 
cos” 0- 3cos0 +2 
=lis 
sin’ @ 
(2) 30° 
(4) 60° 
(SSC CGL Tier-I (CBE) 
Exam. 09.09.2016 (IInd Sitting) 
393. The value of cot 17° 


(1) 90° 
(3) 45° 


(cot 73°cos? 22° aster 
cot 17° sec” 68° 


ao Qa. 
@) 2 @ /3 

{SSC CGL Tier-I (CBE) 

Exam. 09.09.2016 (IInd Sitting) 


es _§_ 


394. 0 is a positive acute angle and | 402. The value of (cos 53° ~ sin 37°) is 


sin0 - cos@ = 0, then the value of 
{sec® + cosec®) is : 

a) 2 @) 2 

@) 2/2 4) 3/2 


(SSC CGL Tier-I (CBE) 
Exam. 09.09.2016 (IlIrd Sitting 


$06. The value of 222 
The value ot cot37* 
cot8or 
tanlo ** 
as Q)2 
8) 1 @o 


{SSC CGL Tier-I (CBE) 

Exam. 09.09.2016 (IIrd Sitting 

396. The least value of tan*x+ cot*x is : 
M3 Q)2 
8) 0 @1 

{SSC CGL Tier-I (CBE) 

Exam. 10.09.2016 (lind Sitting) 


x 
397. If cos 21° = 77. then (cosec 21° - 


cos 69") is equal to 


Pad 2 
0 eae OTe 
x? 


(SSC CGL Tier-I (CBE) 
Exam. 10.09.2016 (IInd Sitting) 
298. Ifa +f = 90° anda: Bp =2: 1, 
then the ratio of cosa to cosf is : 

Q) 1:3 Q1:3 

(3) 1: Ya @) 1:2 
(SSC CGL Tier-I (CBE) 
Exam. 10.09.2016 (ilird Sitting) 
399. If 0 is positive acute angle and 7 
cos*@ + 3 sin*0 = 4, then the val- 


ue of 0 is : 
(1) 60° Q) 30° 
(3) 45° (4) 90° 


(SSC CGL Tier-I (CBE) 
Exam. 10.09.2016 (llird Sitting 


400. 1 tand = 4, then the value of 


3sin0 +2cos0 
3sin0—-2cos0 

a eS 
M9 Q 15 
3) 3 4) -3 


(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016 (IInd Sitting) 
401. If sec (4x — 50°) = cosec (50° = 4, 


then the value of x is 
(1) 45° (2) 90° 
(8) 30° (4) 60° 


(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016 (IInd Sitting) 


(wo 
(3) 2 sin 37° 


(21 

(4) 2 cos 53° 
(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016 (Ilird Sitting 


5 
403. If cosec® + sind = >. then the 


2 
value of (cosec@ - sin®) is : 
2s 3 
a) -Z a> 
8 RE 
San Soa, 


{SSC CGL Tier-I (CBE) 

Exam. 11.09.2016 (lird Sitting) 

404. If sin (2a + 45°) = cos (30° - a), 
where 0° < a < 90°, then the val- 


ue of ais: 
Q) 0 (2) 15° 
(3) 45° (4) 60° 


{SSC CGL Tier-I (CBE) 
Exam. 27.10.2016 (Ist Sitting) 
405. The value of cot 10°. cot 20°. cot 
60°. cot 70°. cot 80° is : 
ai (2)-1 


3) /3 4) t 


(SSC CGL Tier-I (CBE) 

Exam. 27.10.2016 (Ist Sitting) 

406. If 7sin*® + 3cos*® = 4, and 0° <0 
< 90°, then the value of tan 0 is : 


1 1 
O 7 Aas 

3 
ew 


(SSC CGL Tier-I (CBE) 
Exam. 27.10.2016 (Ist Sitting) 
(1+tan?A) cot A 
- ———— is equal to 
cosec*A 
(2) tanA 


(1) cotA 
(3) sinA (4) cos A 


{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 15.01.2017) (lind Sitting) 
408. If tan (A - B) = x, then the value 
of xis 
(tanA + tanB) 
Q) (1- tanA tanB) 


(tanA + tanB) 
©) (Gy tanA tanB) 

(tana - tanB) 
) (-tanA tanB) 


(tanA — tanB) 
4) (1+ tanA tanB) 
{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 15.01.2017) (lind Sitting) 
409. What is the value of sec 330°? 


-2 
a2 a 

2 
6) 2 @ 75 


{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 15.01.2017) (IInd Sitting 


410.1 7anA+cotA) = * then the 


value of xis 
(1) cosAsinA —_ (2) cos*Asin?A 
(3) cosecAsecA (4) cosec*Asec?A 
(SSC CHSL (10+2) Tier-I (CBE) 
Exam. 16.01.2017) (lind Sitting) 


llz 
411. What is the value of sin( 72} ? 


2 -2 
YF WG 
= 1 
oF a> 


{SSC CHSL (10+2) Tier-I (CBE) 
Exam. 16.01.2017) (IInd Sitting) 
412. If secA + tanA = a, then the val- 


ue of cosA is 

Py a®+1 2a 
2a @ at 
2 
a -l 2a 

8“ aa 


{SSC CGL Tier-Il (CBE) 

Exam. 12.01.2017) 

413. If sin P + cosec P = 2, then the 

value of sin’P + cosec’P is 

a. (2) 2 
8) 3 40 

{SSC CGL Tier-Il (CBE) 

Exam. 12.01.2017) 

414. If cosx . cosy + sinx . siny = -1 
then cosx + cosy is 


Q) -2 1 
6) 0 (4) 2 
{SSC CGL Tier-Il (CBE) 
Exam. 12.01.2017) 
415. The value of the expression 
2 (sin"@ + cos*@) -3 (sin*8 + cos*@) 
+lis 
Q) -1 20 
6 1 (4) 2 


(SSC CGL Tier-II (CBE) 
Exam. 12.01.2017) 


i 


xy? 
416. If cos0 = [7 7 then the value 
of cot@ is equal to [If 0 < 8 < 90°] 


x4 xt- 
oe yee 
xy xy 
(SSC CGL Tier-II (CBE) 
Exam. 12.01.2017) 
417. If x = cosecO ~ sin® and y = secO 
~ cos0, then the relation between 
xand y is 
() #4 Y+3=1 
Q) MY b+ y+ 3)=1 
8) €0¢+ y"-5)=1 
4) Yes ¥-5)=1 
(SSC CGL Tier-Il (CBE) 
Exam. 12.01.2017) 


TYPE-Ill 


1. If the angle of elevation of the 
‘Sun changes from 30° to 45°, the 
length of the shadow of a pillar 
decreases by 20 metres. The 


height of the pillar is 
(1) 20 (3-1) m 


(2) 20(/3 + 1)m 
(3) 10( 3-1) m 


(4) 10 (/3 +1) m 
{SSC CPO (SI. ASI & Intelligence 
Officer) Exam. 28.08.2011 (Paper-I) 
2. One flies a kite with a thread 150 
metre long. If the thread of the 
kite makes an angle of 60° with 


suming the thread to be in a 
straight line) is 


(1) 50 metre (2)75 ¥3 metre 


(3) 25 J3 metre (4)80 metre 
FCI Assistant Grade-III 
Exam. 25.02.2012 (Paper-I) 
North Zone (Ist Sitting) 
3. The angle of elevation of the top 
of a tower from two points A and 
B lying on the horizontal through 
the foot of the tower are respec- 
tively 15° and 30°. If A and B are 
on the same side of the tower and 
AB = 48 metre, then the height 

of the tower is : 


(1) 243 metre (2) 24 metre 
(3) 24/2 metre (4) 96 metre 
FCI Assistant Grade-Ill 


Exam. 05.02.2012 (Paper-I) 
East Zone (IInd Sitting) 


4. At a point on a horizontal line 
through the base of a monument, 
the angle of elevation of the top 
of the monument is found to be 


1 
such that its tangent is 5 = 


walking 138 metres towards the 
monument the secant of the an- 
gle of elevation is found to be 


193 
“Ja: The height of the monu- 


ment (in metre) is 

() 35 (2) 49 

(3) 42 (4) 56 

(SSC CHSL DEO & LDC Exam. 

04.12.2011 (Ist Sitting (North Zone) 
5. The distance between two pillars 

of length 16 metres and 9 me- 

tres is x metres. If two angles of 

elevation of their respective top 

from the bottom of the other are 

complementary to each other, 

then the value of x (in metres) is 

(15 (2) 16 

(3) 12 (4)9 

(SSC CHSL DEO & LDC Exam. 

04.12.2011 (Ind Sitting (North Zone} 
6. The angle of elevation of the top 

of a building from the top and 

bottom of a tree are x and y re- 

spectively. If the height of the tree 

is h metre, then (in metre) the 

height of the building is 


heotx 
cot x +coty 


heot y 


(2) Cotx +coty 


@) 


heot x 


8) cotx-—coty 


—heoty 

@) cotx—coty 
(SSC CHSL DEO & LDC Exam. 
04.12.2011 (Ist Sitting (East Zone) 
7. The angle of elevation of the top 
of a tower from a point A on the 


ground is 30°. On moving a dis- 
tance of 20 metres towards the 


foot of the tower to a point B, the 
angle of elevation increases to 60°. 
The height of the tower is 


) Jgm 25 /3m 
(3)10/3m —(4)20 gm 
(SSC CHSL DEO & LDC Exam. 


04.12.2011 (IInd Sitting (East Zone} 


8. Two poles of equal height are 


standing opposite to each other 
on either side of a road which is 


100m wide. From a point between 
them on road, angle of elevation 
of their tops are 30° and 60°. The 
height of each pole (in metre) is 


() 25/3 2) 20/5 


(3) 28 3 4) 30/3 
{SSC CHSL DEO & LDC Exam. 
11.12.2011 (Ist Sitting (Delhi Zone} 
9. A telegraph post is bent at a 


point above the ground due to 
storm. Its top just meets the 


ground at a distance of 8 /3 
metres from its foot and makes 
an angle of 30°, then the height 
of the post is : 
() 16 metres (2) 23 metres 
(3) 24 metres (4) 10 metres 
{SSC CHSL DEO & LDC Exam. 
11.12.2011 (IInd Sitting (Delhi Zone) 


10. The angle of elevation of the top 


of a building and the top of the 
chimney on the roof of the build- 
ing from a point on the ground 
are x and 45° respectively. The 
height of building is h metre. 
Then the height of the chimney, 
{in metre) is : 

() heot x+h (2) heotx-h 


(8) htan x-h (4) htanxeh 


(SSC CHSL DEO & LDC Exam. 
11.12.2011 (IInd Sitting (East Zone) 


11. Two posts are xmetres apart and 


the height of one is double that 
of the other. If from the mid-point 
of the line joining their feet, an 
observer finds the angular ele- 
vations of their tops to be com- 
plementary, then the height (in 
metres) of the shorter post is 


x x 
272 aa 
x 
8) xJ2 Ciecd 
(SSC Graduate Level Tier-II 


Exam. 16.09.2012} 


$$ sem 


12. An aeroplane when flying at a 
height of 5000m from the ground 
passes vertically above another 
aeroplane at an instant, when the 
angles of elevation of the two 
aeroplanes from the same point 
on the ground are 60° and 45° 
respectively. The vertical distance 
between the aeroplanes at that 
instant is 


© so00(¥3 ~1)m 
2) so00(3 - ¥3)m 


a 


(4) 4500 m 

(SSC Graduate Level Tier-I1 

Exam. 16.09.2012) 

13. A man standing at a point P is 

watching the top of a tower, which 

makes an angle of elevation of 

30°. The man walks some dis- 

tance towards the tower and then 

his angle of elevation of the top 

of the tower is 60°. If the height 

of the tower is 30 m, then the 
distance he moves is 


(2)22 3 m 


(4)20 J3 m 
(SSC CHSL DEO & LDC 
Exam. 21.10.2012 (Ist Sitting) 
14. The distance between two verti- 
cal poles is 60 m. The height of 
one of the poles is double the 
height of the other. The angle of 
elevation of the top of the poles 
from the middle point of the line 
segment joining their feet are 
complementary to each other. The 
height of the poles are : 
(1) 10 m and 20 m 
(2) 20 m and 40 m 
(3) 20.9 m and 41.8m 
(4) 15/2 mand 30 /9m 
(SSC CHSL DEO & LDC 
Exam. 21.10.2012 (IInd Sitting) 
15. An aeroplane when flying at a 
height of 3125m from the ground 
passes vertically below another 
plane at an instant when the angle 
of elevation of the two planes from 
the same point on the ground are 
30° and 60° respectively. The 
distance between the two planes 
at that instant is 


(1) 22m 


(3) 20m 


(1) 6520 m (2) 6000 m 

{3) 5000 m (4) 6250 m 
(SSC CHSL DEO & LDC 
Exam. 28.10.2012 (Ist Sitting) 
16. The shadow of the tower be- 
comes 60 metres longer when 
the altitude of the sun changes 
from 45° to 30°. Then the height 

of the tower is 


(1) 20(¥3 +1) m2) 24(V3 +1) m 


(3) 30(¥ +1) m(4)30(V3 -1) m 


(SSC CHSL DEO & LDC 
Exam. 28.10.2012 (Ist Sitting) 
17. A vertical post 15 ft high is bro- 
ken at a certain height and its 
upper part, not completely sepa- 
rated, meets the ground at an 
angle of 30°. Find the height at 
which the post is broken. 
@) 108 Qs 


9 B823.0 5/30 


(SSC CHSL DEO & LDC 
Exam. 04.11.2012 (lind Sitting) 
18. The shadow of a tower is 3 


times its height. Then the angle 
of elevation of the top of the tow- 
er is 


(1) 45° (2) 30° 

(3) 60° (4) 90° 
(SSC Graduate Level Tier-1 
Exam. 11.11.2012 (Ist Sitting) 


19. A man 6 ft tall casts a shadow 4 
ft long. at the same time when a 
flag pole casts a shadow 50 ft 
long. The height of the flag pole is 


(1) 80 ft (2) 75 ft 
(3) 60 ft (4) 70 ft 
(SSC Assistant Grade-IIl 
Exam. 11.11.2012 (lind Sitting) 


20. The angle of elevation of an 
aeroplane from a point on the 
ground is 60°. After 15 seconds 
flight, the elevation changes to 
30°. If the aeroplane is flying at 
a height of 1500 3 m, find the 
speed of the plane 
(1) 300 m/sec @) 200 m/sec 
(3) 100 m/sec (4) 150 m/sec 

{SSC Delhi Police S.1. 
(SD Exam. 19.08.2012) 


21. The angle of elevation of the top 
of a tower from the point P and 
Qat distance of ‘a’ and ‘b’ respec- 
tively from the base of the tower 
and in the same straight line with 
it are complementary. The height 
of the tower is 


a 
) Jab Az 
(3) ab @) @b 
{SSC FCI Assistant Grade-III Main 
Exam. 07.04.2013) 
22. The angle of elevation of a tower 
from a distance 100 m from its 
foot is 30°. Height of the tower 
is: 


100 
Oo y™ 


(2)50 gm 


200 
aR ™ (4) 100 /3m 


(SSC Graduate Level Tier-1 
Exam. 21.04.2013, Ist Sitting) 
23. A kite is flying at a height of 50 


metre. If the length of string is 
100 metre then the inclination 


of string to the horizontal ground 
in degree measure is 

() 90 (2) 60 
(3) 45 (4) 30 

(SSC CAPFs SI, CISF ASI & Delhi 

Police SI Exam. 22.06.2014 

‘TF No. 999 KPO) 

24. If the angle of elevation of a bal- 

loon from two consecutive _ ki- 

lometre-stones along a road are 

30° and 60° respectively, then 

the height of the balloon above 


the ground will be 
3 1 
) > km @) 5 km 


2 
8) Jy km 4) 3/3 km 


(SSC Graduate Level Tier-1 

Exam. 19.05.2013) 

25. A vertical stick 12 cm long casts 
a shadow 8 cm long on the 
ground. At the same time, a tow- 

er casts a shadow 40 m long on 
the ground. The height of the 


tower is 
) 72m Q) 60m 
(3) 65m 4) 70m 


(SSC Graduate Level Tier-1 
Exam. 19.05.2013 Ist Sitting) 


a 


26. A tower standing on a horizontal 
plane subtends a certain angle at 
a point 160 m apart from the foot 
of the tower. On advancing 100 
m towards it, the tower is found 
to subtend an angle twice as be- 
fore. The height of the tower is 
() 80m (2) 100 m 
(3) 160m (4) 200 m 
(SSC Graduate Level Tier-II 
Exam. 29.09.2013 
27. The angle of elevation of a tower 
from a distance 50 m from its foot 
is 30°. The height of the tower is 


50 
0) 503m 2) ™ 


75 
2 Sm 4) 7™ 


(SSC Graduate Level Tier-II 

Exam. 29.09.2013 

28. The length of the shadow of a 

vertical tower on level ground 

increases by 10 metres when the 

altitude of the sun changes from 

45° to 30°. Then the height of the 
tower is 


Q) 5/3 metre 
(2) 10(¥3 +1) metre 


(3) 5(¥3 +1) metre 
(4) 10/3 metre 


(SSC CHSL DEO & LDC 

Exam. 20.10.2013) 

29. The elevation of the top of a tow- 
er from a point on the ground is 
45°. On travelling 60m from the 
point towards the tower, the ele- 
vation of the top becomes 60°. 
The height of the tower (in 


metres) is 
@) 30(3 - v8) 


(3) 30(3+ V3) (4) 30/3 


(SSC 1CHSL DEO & LDC Exam. 
27.10.2013 IInd Sitting) 

30. From two points on the ground 
lying on a straight line through 
the foot of a pillar, the two angles 

of elevation of the top of the pillar 
are complementary to each other. 

If the distance of the two points 
from the foot of the pillar are 9 


() 30 


metres and 16 metres and the 
two points lie on the same side 
of the pillar, then the height of 
the pillar is 
Q) 5m Q) 10m 
(37m (4) 12m 
(SSC CHSL DEO & LDC Exam. 
10.11.2013, IInd Sitting) 
31. From a point P on the ground the 
angle of elevation of the top of a 
10 m tall building is 30°. A flag is 
hoisted at the top of the building 
and the angle of elevation of the 
top of the flagstaff from P is 45°. 
Find the length of the flagstaff. 


(Take 3 = 1.732) 


( 10(V3 +2) m 
(2) 10(V3 +1) m 
) 10/3 m 
(4) 7.32 m 


(SSC CGL Tier-I Exam. 
19.10.2014 (Ist Sitting 
32. The angle of elevation of the top 
of a vertical tower situated per- 
pendicularly on a plane is ob- 
served as 60° from a point P on 
the same plane. From another 
point Q. 10m vertically above the 
point P, the angle of depression 
of the foot of the tower is 30°. 
The height of the tower is 
() 15m 2) 30m 
(3) 20m 4) 25m 
(SSC CGL Tier-I Exam. 19.10.2014) 
33. From a point 20 m away from 
the foot of a tower, the angle of 
elevation of the top of the tow- 
er is 30°. The height of the tow- 
eris 


Q) 10 J3 m Q) 20 fg m 


10 20 
6) B m (4) WB m 
(SSC CGL Tier-I Exam. 26.10.2014) 
34. The angle of elevation of a ladder 


leaning against a house is 60° and 
the foot of the ladder is 6.5 me- 
tres from the house. The length 
of the ladder is 


13 
@ we mares (2) 13 metres 


(3) 15 metres 4) 3.25 metres 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam. 22.06.2014) 


35. The angle of elevation of sun 
changes from 30° to 45°, the 
length of the shadow of a pole 
decreases by 4 metres, the 
height of the pole is 
(Assume JZ = 1.732) 


() 1.464 m (2) 9.464 m 

8) 3.648cem 4) 5.464m 
{SSC CHSL DEO & LDC Exam. 
02.11.2014 (lind Sitting) 
36. A vertical pole and a vertical tow- 
er are standing on the same level 
ground. Height of the pole is 10 
metres. Fromthe top of the pole 
the angle of elevation of the top 
of the tower and angle of depres- 
sion of the foot of the tower are 
60° and 30° respectively. The 

height of the tower is 


(1) 20m 2) 30m 
8) 40m (4) 50m 
(SSC CHSL DEO & LDC 
Exam. 9.11.2014) 


37. The length of the shadow of a 
vertical tower on level ground in- 
creases by 10 metres when the 
altitude of the sun changes from 
45° to 30°. Then the height of the 
tower is 


Q) 5(J3 + 1) metres 
2) 5(J3 - 1) metres 


(3) 5/3 metres 


5 
@) Ya metres 
(SSC CHSL DEO & LDC 


Exam. 9.11.2014) 
38. If a pole of 12 m height casts a 
shadow of 4/3 m long on the 
ground, then the sun's angle of 
elevation at that instant is 
(1) 30° (2) 60° 
(3) 45° (4) 90° 16 cm is 
(SSC CHSL DEO & LDC 
Exam. 16.11.2014) 
39. The angle of elevation of the top 
of a tower from a point on the 
ground is 30° and moving 70 
metres towards the tower it be- 
comes 60°. The height of the tow- 
eris 


10 
(1) 10 metre (2) Je metre 
(8) 10/3 metre (4) 35/3 metre 


{SSC CHSL DEO Exam. 16.11.2014 
(ist Sitting) 


$$$ se 


40. The shadow of a tower standing 


41. 


on a level plane is found to be 30 
metre longer when the Sun's 
altitude changes from 60° to 45°. 
The height of the tower is 


(1) 15 (3 + JS) metre 
2) 15(J3 + 1) metre 
(3) 15 (fg - 1) metre 


(4) 15 (3 - J3) metre 


{SSC CGL Tier-I Exam. 19.10.2014 
‘TF No. 022 MH 3) 
The angle of elevation of the top 


of a tower of height 100 /3 me- 


tre from a point at a distance of 
100 metre from the foot of the 


tower on a horizontal plane is 
() 45° (2) 60° 

1 
(3) 30° (4) 225° 


2 

(SSC CHSL (10+2) DEO & LDC 
Exam. 16.11.2014 , Ist Sitting 
‘TF No. 333 LO 2) 
The shadow of a tower standing 
on a level plane is found to be 
40m longer when the sun's alti- 
tude is 45°, than when it is 60°. 

The height of the tower is 


() 30(3+V3) metre 
(2) 40 (3+ V3) metre 
(3) 20(3+V3) metre 


(4) 10(3+ V3) metre 


(SSC CAPPs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
(ist Sitting) TF No. 8037731) 
From two points on the ground 
and lying on a straight line 
through the foot of a pillar, the 
two angles of elevation of the top 
of the pillar are complementary 
to each other. If the distances of 
the two points from the foot of 
the pillar are 12 metres and 27 
metres and the two points lie on 
the same side of the pillar, then 
the height (in metres) of the pil- 
laris 
Q) 12 Q) 18 
8) 15 (4) 16 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 
(ist Sitting) TF No. 8037731) 


44. 


47. 


If the height of a pole is 2/3 
metre and the length of its shad- 
ow is 2 metre, then the angle of 


elevation of the sun is 
(1) 90° (2) 45° 
(3) 30° (4) 60° 


(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam, 21.06.2015 

Ind Sitting) 

A 10 metre long ladder is placed 
against a wall. It is inclined at an 
angle of 30° to the ground. The 
distance (in m) of the foot of the 


ladder from the wall is (Given J3 
= 1.732) 


() 8.16 Q) 7.32 
(3) 8.26 (4) 8.66 
(SSC CGL Tier-I Exam, 09.08.2015 
(ist Sitting) TF No. 1443088) 
The angle of elevation of a tower 
from a distance of 100 metre from 
its foot is 30°. Then the height of 
the tower is 


Q) 50/3 metre (2)100,/3 mete 


50 100 
(3) emer R metre 


(SSC CGL Tier-I Exam, 09.08.2015 
(ind Sitting TF No. 4239378) 

A kite is flying at the height of 
75m from the ground. The string 
makes an angle 6 (where cot® = 


8 
[g) with the level ground. As- 


suming that there is no slack in 
the string the length of the string 
is equal to: 
(1) 85 metre (2) 65 metre 
(3) 75 metre (4) 40 metre 
(SSC CGL Tier-I Exam. 16.08.2015 
(ist Sitting) TF No. 3196279) 
‘Two towers A and B have lengths 
45m and 15m . The 
angle of elevation from the bot- 
tom of the tower B to the top of 
the tower A is 60°. If the angle of 
elevation from the bottom of tow- 
er A to the top of the tower B is 0 


then value of sin® is : 
1 1 

oe Qasr 
3 2 

Oa 


(SSC CGL Tier-I Exam, 16.08.2015 
(ind Sitting) TF No. 2176783) 


49. Ifa 48 m tall building has a shad- 


ow of 48 /3 m., then the angle 
of elevation of the sun is 

Q) 15° 2) 60° 

(8) 45° (4) 30° 


(SSC CGL Tier-I 
Re-Exam, 30.08.2015) 


50. A telegraph post is bent at a point 


above the ground due to starm. 
Its top just touches the ground 
ata distance of 10 /3 metre from 
its foot and makes an angle of 
30° with the horizontal. Then 
height (in metres) of the telegraph 


post is 
Q) 30 (2) 24 
(3) 20 (4) 25 


(SSC CGL Tier-II Exam, 
25.10.2015, TF No. 1099685) 


51. TF isa tower with F on the ground. 


The angle of elevation of T from A 


2 
is x° such that tan x° = 5 andaF 


= 200m. The angle of elevation of 
T from a nearer point B is y? with 
BF = 80m. The value of 1° is 
(1) 60° (2) 30° 
(8) 75° (4) 45° 
(SSC CHSL (10+2) LDC. DEO & PA/SA 
Exam, 01.11.2015, IInd Sitting) 


52. If the angle of elevation of the sun 


changes from 45° to 60°, then the 
length of the shadow of a pillar 
decreases by 10 m. The height 


of the pillar is : 
() 5(3- V3) metre 
(2) 5(V3 +1) metre 
(3) 15(V3 +1) metre 
(4) 5(3 + V8) metre 
(SSC CHSL (10+2) LDC. DEO 


& PA/SA Exam, 15.11.2015 
(ist Sitting TF No. 6636838) 


53. The ratio of the length of a rod 


and its shadow is 1: /3 . The 


angle of elevation of the sun is : 
(1) 90° (2) 30° 
(8) 45° (4) 60° 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 15.11.2015 
(Ist Sitting TF No. 6636838) 


$$$ Ssese—__—_—§_ 


54. A tower is 50 metre high. Its 


shadow is x metres shorter when 
the sun’s altitude is 45° than when 
it is 30°. The value of x in metre 
is: 


() 50/3 (2) s0(W3- 1) 


(3) 50/3 +1) (4)50 


(SSC CHSL (10+2) Tier-I (CBE) 
Exam. 08.09.2016) (Ist Sitting) 


55. The angle of elevation of an 


aeroplane from a point on the 
ground is 45°. After flying for 15 
seconds, the elevation changes to 
30°. If the aeroplane is flying at a 
height of 2500 metres, then the 
speed of the aeroplane in km/ 
hr. is 

2) 600 (3 +1) 


() 600 
(3) 600/34) 600 (¥3 -1) 
(SSC CGL Tier-I (CBE) 


Exam. 11.09.2016} (Ist Sitting) 


56. A vertical tower stands on a hor- 


izontal plane and is surmounted 


by a vertical flag staff of height 
h. At a point on the plane, the 


angle of elevation of the bottom 
of the flag staff is a and that of 
the top of the flag staff is B. Then 
the height of the tower is 
(1) Rtana 

htana 
(2) tanp- tana 


htana 
8) tana -tanp 
(4) None of these 


(SSC CGL Tier-II Online 
Exam.01.12.2016) 


57. A person observes that the angle 


of elevation at the top of a pole of 
height 5 metre is 30°. Then the 
distance of the person from the 


pole is = 

5 
() 5¥3 metre (2) FZ metre 
(3) 3 metre (4) 10/3 metre 


(SSC CPO Exam. 06.06.2016) 
(ist Sitting 


58. The angle of elevation of a ladder 


leaning against a wall is 60° and 
the foot of the ladder is 4.6 me- 
tre away from the wall. The length 
of the ladder is 
(1) 2.3 metre (2) 4.6 metre 
(3) 9.2 metre (4) 7.8 metre 
(SSC CGL Tier-I (CBE) 
Exam. 09.09.2016) (Ist Sitting 


61. 


A ladder is along a wall 
such that its upper end is touch- 
ing the top of the wall. The foot 
of the ladder is 10 ft away from 
the wall and the ladder is mak- 
ing an angle of 60° with the 
ground. When a man starts 
climbing on it, it slips and now 
ladder makes an angle of 30° with 
ground. How much did the lad- 
der slip from the top of the wall? 
@) 12 (2) 20 ft 
(3) 7.32 ft (4) 18 ft 
(SSC CAPFs (CPO) SI & ASI, 
Delhi Police Exam. 05.06.2016) 
(ist Sitting) 
The angle of elevation of the sun 
when the length of the shadow 
of a pole is equal to its height is : 
(1) 30° (2) 45° 
(3) 60° (4) 90° 
(SSC CPO SI & ASI, Online 
Exam. 06.06.2016) (Ind Sitting 
The angles of elevation of top and 
bottom of a flag kept on a flag- 
post from 30 metres distance, are 
45° and 30° respectively. Height 
of the flat is [taking /3 = 1.732] 


() 1243 metre (2)15 metre 
(3) 14.32 metre (4) 12.68 metre 
{SSC CGL Tier-I (CBE) 
Exam. 27.08.2016) (Ist Sitting 
From 40m away from the foot of 
a tower, the angle of elevation of 
the top of the tower is 60°. What 
is the height of the tower? 


i) Le (2) ” 
we” B™ 
@) em. 


3%) - m. 
a” 
{SSC CGL Tier-I (CBE) 
Exam. 27.08.2016} (lind Sitting 


63. A man standing on the bank of 


river observes that the angle sub- 
tended by a tree on the opposite 
bank is 60°. When he retires 36 
m from the bank, he finds that 
the angle is 30°. The breadth of 
the river is 
(1) 15 metre (2) 18 metre 
(3) 16 metre (4) 11 metre 
{SSC CGL Tier-I (CBE) 
Exam. 28.08.2016) (IInd Sitting) 


64. Two ships are sailing in the sea 


on the two sides of a light house. 
The angles of elevation of the top 
of the light house as observed 
from the two ships are 30° and 


45° _ Ifthe light house 
is 100m high, the distance be- 
tween the two ships is : (take 


3 =173) 
(1) 173 metre (2) 200 metre 


(3) 273 metre (4) 300 metre 
{SSC CGL Tier-I (CBE) 
Exam. 29.08.2016) (IInd Sitting) 
An observer on the top of a moun- 
tain, 500 m above the sea level, 
observes the angles of depression 
of the two boats in his same place 
of vision to be 45° and 30° re- 
spectively. Then the distance 
between the boats, if the boats 
are on the same side of the moun- 


tain, is 
(1) 456 m (2) 584 m 
(3) 366 m (4) 699 m 


(SSC CGL Tier-I (CBE) 

Exam. 30.08.2016) (Ist Sitting) 

The angle of elevation of the top 

of a pillar from the foot and the 

top of a building 20 m high, are 

60° and 30° respectively. The 
height of the pillar is 


Q) 10m 2) 10/3 
8) 60m 4) 30m 
{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (Ist Sitting) 
The angles of elevation of the top 
ofa temple, from the foot and the 
top of a building 30 m high, are 
60° and 30° respectively. Then, 
the height of the temple is 
(1) 50 metre (2) 43 metre 
(3) 40 metre (4) 45 metre 
(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016) (Ist Sitting) 


68. The height of a tower is 50 /3 


metre. The angle of elevation of a 
tower from a distance 50 metre 
from its foot is 
(1) 30° 
(3) 60° 


(2) 45° 

(4) 90° 
(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016} (Ist Sitting) 
The respective ratio between the 
height of tower and the point at 
some distance from its foot is 


5¥3:5- What will be the angle 


of elevation of the top of the tow- 
er? 

(1) 30° (2) 60° 

(@) 90° (4) 45° 


(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016) (IInd Sitting) 


i 


70. The thread of a kite makes angle 


71. 


60° with the horizontal plane. If 
the length of the thread be 80 m, 
then the vertical height of the kite 
will be 


40 
() yy metre @) 80/3 metre 


(3) 80 metre (4) 40/3 metre 
{SSC CGL Tier-I (CBE) 
Exam. 03.09.2016) (lind Sitting) 
The angle of elevation of the top 
of a tower from a point A on the 
ground is 30°. On moving a dis- 
tance of 20 metres towards the 
foot of the tower to a point B, the 
angle of elevation increases to 60°. 
The height of the tower in me- 
tres is 


3 (2) 5/3 
(4) 20/3 


(3) 10/3 
(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016) (Ist Sitting) 


72. A 1.6 m tall observer is 45 me- 


73. 


tres away from a tower. The an- 
gle of elevation from his eye to 
the top of the tower is 30°, then 
the height of the tower in metres 


is (Take J3 = 1.732) 


(1) 25.98 (2) 26.58 
(3) 27.58 (4) 27.98 
{SSC CGL Tier-I (CBE) 
Exam. 07.09.2016) (Ist Sitting) 
A straight tree breaks due to 
storm and the broken part bends 
so that the top of the tree touch- 
es the ground making an angle of 
30° with the ground. The distance 
from the foot of the tree to the 
point, where the top touches the 
ground is 10 m. Find the total 
height of the tree? 


(1) 10/3 metre 


(3) 10 (V3 +1) metre 


4) 10 (V3~1) metre 


(SSC CGL Tier-I (CBE) 
Exam. 30.08.2016} (lind Sitting) 


74. The top of a broken tree touches 


the ground at a distance of 15 
metre from its base. If the tree is 
broken at a height of 8 metre from 
the ground, then the actual height 
of the tree is 
(1) 17 metre (2) 20 metre 
(3) 25 metre (4) 30 metre 
{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (nd Sitting 
From two points, lying on the 
same horizontal line, the angles 
of elevation of the top of the pil- 
lar are 6 and @ (6 < 9). If the 
height of the pillar is ‘h’ m and 
the two points lie on the same 
sides of the piller, then the dis- 
tance between the two points is 
(1) h (tan@ - tang) metre 
(2) h (cot - cot) metre 
(3) h (cot - cotg) metre 
tan@tan6 
@) 1 tang-tano 
{SSC CGL Tier-I (CBE) 
Exam. 31.08.2016) (Ind Sitting) 


metre 


76. The angle of elevation of the top 


of a tower from two horizontal 
points (in opposite sides) at dis- 
tances of 25 metre and 64 metre 
from the base of tower are x and 
90° ~ x respectively. The height 
of the tower will be 

(1) 39 metre (2) 89 metre 

(3) 1.6 metre (4) 40 metre 


(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016) (Ind Sitting) 


77. If the length of the shadow of a 


vertical pole be J3 times the 
height of the pole, the angle of 
elevation of the sun is : 
(1) 60° (2) 45° 
(3) 30° (4) 90° 
{SSC CGL Tier-I (CBE) 
Exam. 02.09.2016) (IInd Sitting) 


78. An aeroplane flying horizontally at 


a height of 3 km. above the 
ground is observed at a certain 
point on earth to subtend an an- 
gle of 60°. After 15 seconds of 
flight, its angle of elevation is 
changed to 30°. The speed of the 


aeroplane (Take, /3 = 1.732) is 
(1) 230.63 m/sec. 
(2) 230.93 m./sec. 
(3) 235.85 m./sec. 
(4) 236.25 m./sec. 

{SSC CGL Tier-II (CBE) 

Exam. 30.11.2016) 


79. If the angle of elevation of the sun 
decreases from 45° to 30°, then 
the length of the shadow of a pil- 
lar increases by 60m. The height 
of the pillar is 


(1) 60 (V3 +1) metre 
(2) 30 (V3 ~1) metre 
3) 30 (V3 +1) metre 


4) 60 (V3 ~1) metre 

(SSC CGL Tier-Il (CBE) 
Exam. 30.11.2016) 
80. The angle of elevation of the top 
of a tower, vertically erected in 
the middle of a paddy field, from 
two points on a horizontal line 
through the foot of the tower are 
given to be a and f (a > p). The 
height of the tower is h unit. A 
possible distance (in the same 

unit) between the points is 


2) h(cot a - cot B) 


h(tanf -tana) 


8 tana tanp 


(4) h(cot a + cot ) 
{SSC CGL Tier-Il (CBE) 
Exam. 30.11.2016} 
81. The angle of elevation of the top 
of an unfinished pillar at a point 
150 metres from its base is 30°. 
The height (in metres) that the 
pillar must be raised so that its 
angle of elevation at the same 


point may be 45°, is (Take, /3 
= 1.732) 


(1) 63.4 
(3) 126.8 


(2) 86.6 
(4) 173.2 
{SSC CGL Tier-II (CBE) 
Exam. 30.11.2016} 
82. Ifthe angle of elevation of a cloud 
from a point 200m above a lake 
is 30° and the angle of depres- 
sion of its reflection in the lake is 
60°. Then the height of the cloud 
above the lake is : 
() 100m (2) 200 m 
(3) 300m (4) 400 m 
{SSC CGL Tier-I (CBE) 
Exam. 28.08.2016 (Ist Sitting) 


i 


83. At 129 metre away from the foot 


of a cliff on level of ground, the 
angle of elevation of the top of 
the cliff is 30°. The height of this 
cliff is : 


() 50/3 metre 
(2) 45/3 metre 
(3) 433 metre 
(4) 47/3 metre 


(SSC CGL Tier-I (CBE) 
Exam. 29.08.2016 (Ist Sitting 


84. Find the angular elevation of the 


Sun when the shadow of a 15 


15 
metre long pole is “77 metre. 


(1) 45° (2) 60° 
(3) 30° (4) 90° 
(SSC CGL Tier-I (CBE) 
Exam. 01.09.2016 (Ilird Sitting 


85. If the angle of elevation of the top 


of a pillar from the ground level 
is raised from 30° to 60°, the 
length of the shadow of a pillar 


ofheight 50,3 will be decreased 


(1) 60 metre (2) 75 metre 
(3) 100 metre (4) 50 metre 
(SSC CGL Tier-I (CBE) 
Exam. 02.09.2016 (IInd Sitting) 


86. From a point Pon a level ground, 


the angle of elevation to the top 
of the tower is 30°. If the tower 
is 100 metre high, the distance 
of point P from the foot of the 
tower is 


(Take V3 = 1.73) 


(1) 149 metre (2) 156 metre 
(3) 173 metre (4) 188 metre 
(SSC CGL Tier-I (CBE) 
Exam. 03.09.2016 (IInd Sitting) 


87. Two men standing on same side 


ofa pillar 75 metre high, observe 
the angles of elevation of the top 
of the pillar to be 30° and 60° 
respectively. The distance be- 
tween two men is : 

() 100/3 metre 

(2) 100 metre 

(3) 50/3 metre 

(4) 25/3 metre 


(SSC CGL Tier-I (CBE) 
Exam. 03.09.2016 (IlIrd Sitting 


88. The angles of elevation of an 


aeroplane flying vertically above 
the ground, as observed from the 
two consecutive stones, 1 km 
apart; are 45° and 60° aeroplane 
from the ground is : 


TRIGONOMETRY 
) (V3 +1) km. 
@) (V3 +3) km. 
9) 5 (v3 +1) km. 
9) 5 (vB +3) km. 


(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016 (IInd Sitting) 


89. On a ground, there is a vertical 


tower with a flagpole on its top. 
Ata point 9 metre away from the 
foot of the tower, the angles of 
elevation of the top and bottom 
of the flagpole are 60° and 30° 
respectively. The height of the 
flagpole is : 


(1)5J3 metre Q) 6 YZ metre 


(3)6 JZ metre (4) 6/5 metre 


(SSC CGL Tier-I (CBE) 
Exam. 04.09.2016 (Ilird Sitting) 


90. If the elevation of the Sun chang- 


es from 30° to 60°, then the dif- 

ference between the lengths of 

shadows of a pole 15 metre 
is 

(1) 7.5 metre = (2) 15 metre 


(3) 10/3 metre (4)5/3 metre 
(SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (lind Sitting 


91. Two persons are on either side 


of a temple, 75 m high, observe 
the angle of elevation of the top 
of the temple to be 30° and 60° 
respectively. The distance be- 
tween the persons is : 
(1) 173.2 metre 2) 100 metre 
(3) 157.7 metre (4) 273.2 metre 
(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (lind Sitting) 


92. From the top of a 20 metre high 


building. the angle of elevation of 
the top of a tower is 60° and the 
angle of depression of its foot is 
at 45°, then the height of the tow- 
eris 


(V3 = 1.732) 
(1) 45.46 metre (2)45.64 metre 
(3) 54.64 metre (4) 54.46 metre 


(SSC CGL Tier-I (CBE) 
Exam. 07.09.2016 (Ilird Sitting) 


93. The length of shadow of a tower 


is /3 times that of its length. 


The angle of elevation of the sun 
is: 

(1) 45° (2) 30° 

(3) 60° (4) None 


(SSC CGL Tier-I (CBE) 
Exam. 08.09.2016 (IInd Sitting) 


94. The upper part of a tree broken 
ata certain it an an- 
gle of 60° with the ground at a 
distance of 10 metre from its foot. 
The original height of the tree was 
Q) 20/3 metre 


Q) 10/3 metre 
8) 10 (2+ V3) metre 


@) 10 (2- V3) metre 
{SSC CGL Tier-I (CBE) 
Exam. 09.09.2016 (IInd Sitting) 
95. A telegraph post is bent at a point 
above the ground. Its top just 
touches the ground at a distance 
of 8/3 metre from its foot and 
makes an angle of 30° with the 
horizontal. The height (in metre} 

of the post is : 
(2) 16 


Q) 12 
8) 18 (4) 24 
{SSC CGL Tier-I (CBE) 
Exam. 10.09.2016 (IInd Sitting) 
96. The angles of elevation of the top 
of a tower from two points at a 
distance of 4 m and 9 m from 
the base of the tower and in the 
same straight line with it are com- 
plementary. The height of the 
tower is : 
(1) 4metre = (2) 7 metre 
(3) Ometre (4) 6 metre 
{SSC CGL Tier-I (CBE) 
Exam. 10.09.2016 (IlIrd Sitting) 
97. The shadow of a tower when the 
angle of elevation of the sun is 
45°, is found to be 10 metre long- 
er than when it was 60°. The 
height of the tower is 


(1) 5 (V3~1) metre 
Q) 5 (3 +3) metre 
3) 10 (V3-1) metre 


@) 10 (V3 +1) metre 
{SSC CGL Tier-I (CBE) 
Exam. 11.09.2016 (IInd Sitting) 
98. Two men are on opposite sides 
of a tower. They measure the 
angles of elevation of the top of 
the tower as 30° and 45° respec- 
tively. If the height of the tower 
is 50 metre, the distance be- 


tween the two men is (Take J/3 
= 1.73) 
(1) 136.5 metre 


2) soy3 metre 
8) 100/3 metre 


@) 135.5 metre 
(SSC CGL Tier-I (CBE) 
Exam. 11.09.2016 (Ilrd Sitting) 


Se 


99. The shadow of a vertical tower 


on ground level increases by 10 
metre when the altitude of the sun. 
changes form 45° to 30°. The 
height of the tower is : 


(1) 5(J3 +1) metre 


(2) 10(J3 -1) metre 
(3) 9 metre 
(4) 13 metre 
(SSC CGL Tier-I (CBE) 
Exam. 27.10.2016 (Ist Sitting) 


100. A man standing on the bank of a 


river observes that the angle of 
elevation of the top of a tree just 
on the opposite bank is 60°. But 
angle of elevation is 30° from a 
point which is at a distance 
20J3 ft away from the bank. 
Then the height of the tree is : 
()) 60 ft (2) 45 ft 
(3) 30 ft (4) 15 ft 
(SSC CGL Tier-I (CBE) 
Exam. 27.10.2016 (Ist Sitting) 


101. The distance between two pillars 


is 120 metres. The height of one 
pillar is thrice the other. The an- 
gles of elevation of their tops from 
the mid point of the line connect- 
ing their feet are complementary 
to each other. The t (in me- 
tres) of the taller pillar is 


(Use : /§ = 1.732) 
Q) 34.64 (2) 51.96 
(3) 69.28 _(4) 103.92 
(SSC CGL Tier-II (CBE) 
Exam. 12.01.2017) 


102. A hydrogen filled balloon ascend- 


ing at the rate of 18 kmph was 
drifted by wind. Its angle of ele- 
vation at 10th and 15th minutes 
were found to be 60° and 45° 
respectively. The wind speed (in 
whole numbers) during the last 
five minutes, approximately, is 
equal to 
(Q)) 7 km./hr. @) 11 km./hr. 
(3) 26km./hr.(4) 33 km./hr. 
(SSC CGL Tier-II (CBE) 
Exam. 12.01.2017) 


1. There are two vertical posts, one 
on each side of a road, just 
opposite to each other. One 
post is108 metre high. From the 
top of this post, the angle of 
depression of the top and foot of 
the other post are 30° and 60° 
respectively. The height of the 
other post (in metre) is 


() 36 (2) 72 
(3) 108 (4) 110 
(SSC CHSL DEO & LDC Exam. 


11.12.2011 (Ist Sitting (East Zone} 


2. There are two temples, one on 
each bank of a river, just oppo- 
site to each other. One temple is 
54m high. From the top of this 
temple, the angles of depression 
of the top and the foot of the other 
temple are 30° and 60° respective- 
ly. The length of the temple is : 
() 18m (2) 36m 


(3) 36 J3 m 4) is/3m 
(SSC & LDC Exam. 21.10.2012 
(ind Sitting) 
3. The top of two poles of height 24 
m and 36 m are connected by a 
wire. If the wire makes an angle 
of 60° with the horizontal, then 

the length of the wire is 


() 6m 2) ggm 
3) 8m 4) 6/3 m 
(SSC Graduate Level Tier-I 


Exam. 19.05.2013 Ist Sitting) 


4. From the top ofa hill 200 m high, 


the angle of depression of the top 
and the bottom of a tower are 
observed to be 30° and 60°. The 
height of the tower is (in m) : 


400/3 2 
a ees 


(4) 200/38 


(SSC CAPFss SI & CISF ASI 

Exam. 23.06.2013) 

5. From a tower 125 metres high, 

the angle of depression of two 

objects, which are in horizontal 

line through the base of the tow- 

er, are 45° and 30° and they are 

on the same side of the tower. 

The distance (in metres) between 
the objects is 


@) 125 3 
2) 1251 3 - 
(3) 125/(¥3 - 0 


@) 1251/3 + 


(SSC CHSL DEO & LDC 
Exam. 10.11.2013. Ist Sitting) 


1 
1334 
ais 


6. From the top of a tower of height 


180 m the angles of depression of 
two objects on either sides of the 
tower are 30° and 45°. Then the 
distance between the objects are 


(1) 180(3 + 43) m 
g) 180(3- 48) m 
3) 180(V3 -1) m 


(4) 180(V3 +1) m 
(SSC CGL Tier-II Exam. 21.09.2014) 


7. From the peak of a hill which is 


300 m high, the angle of depres- 
sion of two sides of a bridge lying 
on a ground are 45° and 30° (both 
ends of the bridge are on the same 
side of the hill). Then the length of 


the bridge is 


() 300(¥3 - 1) m 
2) 300(,/3 +1) m 
(3) 300,/3 m 
300 
aay 


(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam. 22.06.2014 
8. From an aeroplane just over a riv- 
er, the angle of depression of two 
palm trees on the opposite bank 
of the river are found to be 60° 
and 30° respectively. If the 
breadth of the river is 400 me- 
tres, then the height of the 
aeroplane above the river at that 
instantis 


(Assume 3 = 1.732) 
(1) 173.2 metres 
(2) 346.4 metres 
(3) 519.6 metres 
(4) 692.8 metres 
(SSC CHSL DEO & LDC 
Exam. 02.11.2014 (IInd Sitting) 
9. From the top of a light-house at a 
height 20 metres above sea-lev- 
el, the angle of depression of a 
ship is 30°. The distance of the 
ship from the foot of the light 
house is 


0) 20m 2) 20/3 m 
(3) 30m @ 30/3 m 
(SSC CAPFs SI, CISF ASI & Delhi 
Police SI Exam. 22.06.2014 
TF No. 999 KPO) 


a 


10. From an aeroplane 


just over a 
it road, the angles of de- 
pression of two consecutive kilo- 
metre stones situated at opposite 
sides of the aeroplane were found 
to be 60° and 30° 
‘The height (in km) of the aeroplane 
from the road at that instant, is 


0] = @Q) = 
(3) & 4 Js 


(SSC CGL Tier-Il Exam, 
2014 12.04.2015 (Kolkata Region) 
‘TF No. 789 TH 7) 
1. From an aeroplane just over a 
straight road, the angles of 
depression of two consecutive 
kilometre stones situated at 
opposite sides of the aeroplane 
were found to be 60° and 30° 
pe apa The height (in km) 
from the road at 

that instant was 


{Given J3 = 1.732) 


(1) 0.433 Q) 8.66 
(3) 4.33 (4) 0.866 
(SSC CGL Tier-I 
Re-Exam. 30.08.2015) 
12. THe angle of depression of a point 


situated at a distance of 70 m 
from the base of a tower is 60°. 
The height of the tower ts : 


(353m (2)70 3 m 
3) = m (4)70m 


(SSC CHSL (10+2) LDC, DEO 
& PA/SA Exam, 15.11.2015 
(ist Sitting) TF No. 6636838) 


13. A pilot in an aeroplane at an alti- 


tude of 200 metre observes two 
ts Ih on either side of a 


river. If the angles of depression 
of the two points be 45° and 60°, 
then the width of the river is 


) (200 + 220) metre 
a (0-3 
(3) 400/3 metre 
«(i 


(SSC CGL Tier-I (CBE) 
Exam. 10.09.2016) 


14. A person from the top of a hill 


observes a vehicle moving to- 

wards him at a uniform speed. It 

takes 10 minutes for the angle of 

depression to change from 45° to 

60°. After this the time required 

by the vehicle to reach the bot- 

tom of the hill is 

(1) 12 minutes 20 seconds 

(2) 13 minutes 

(3) 13 minutes 40 seconds 

(4) 14 minutes 24 seconds 
(SSC CGL Tier-II Online 

Exam.01. 12.2016) 


15. From the top of a cliff 100 metre 


high, the angles of depression of 
the top and bottom of a tower are 
45° and 60° respectively. The 
height of the tower is 


Q 100 (3-8) metre 
200 (J5-1) metre 

rr) 102 (ays -1) metre 

4) 10 (s- V2) metre 


{SSC CGL Trer-II Online 
Exam.01.12.2016) 


16. A man on the top of a tower, 


17. 


Standing on the sea shore, finds 
that a boat coming towards him 
takes 10 minutes for the angle of 
depression to change from 30° to 
60°. How soon the boat reach the 
seashore ? 
() Sminutes 2) 7 minutes 
{3) 10 minutes (4) 15 minutes 
(SSC CGL Tier-II Online 
Exam.01.12.2016) 
Two posts are 2 metres apart. 
Both posts are on same side of a 
tree. If the angles of depressions 
of these posts when observed 
from the top of the tree are 45° 
and 60° respectively, then the 
height of the tree is : 


a) (3-8) metre 
2) (3+ V8) metre 
(3) (-3+3) metre 
@) (3-V2) metre 


{SSC CPO Exam. 06.06.2016) 
(ist Sitting 


18. The cliff of a mountain is 180 m 
high and the angles of depres- 
sion of two ships on the either 
side of cliff are 30° and 60°. What 
is the distance between the two 
ships? 

(1) 400 metre 
2) 400 /3 metre 
(3) 415.68 metre 
4) 398.6 metre 
{SSC CAPFs (CPO) SI & ASI. 
Delhi Police Exam. 05.06.2016) 
(ist Sitting) 

19. From the top ofa tower 60 metre 
high the angle of depression of 
the top and bottom of a pole are 
observed to be 45° and 60° re. 
spectively. If the pole and tower 
stand on the same plane, the 
height of the pole in metre is 


(1)60 (¥3-1) 2)20 (3-1) 


(3)20 (3 ¥3)_4)20 (y3 +1) 
(SSC CGL Tier-I (CBE) 
Exam. 06.09.2016) (Ist Sitting) 
20. A helicopter, at an altitude of 1500 
metre, finds that two ships are 
sailing towards it, in the same di- 
rection. The angles of depression 
of the ships as observed from the 
helicopter are 60° and 30° re- 
spectively. Distance between the 

two ships, in metre is 


1000 
© 100043 2 “R 

500 
ae 


8) s00/3 

(SSC CGL Tier-I (CBE) 
Exam. 30.08.2016 (Ilird Sitting) 
1. The angles of of two 
ships from the top of a light house 
are 45° and 30° toward east. If 
the ships are 200m apart, the 

height of the light 


house is (Take 3 =1.73) 
(1) 273 metre (2) 270 metre 
(3) 253 metre (4) 263 metre 
(SSC CGL Tier-I (CBE) 
Exam. 31.08.2016 (Ilird Sitting) 
22. From the top of a building 60 
metre high, the angles of depres- 
sion of the top and bottom of a 
tower are observed to be 30° and 
60° respectively. The height of the 
tower in metre is : 
(1) 40 (2) 45 
(3) 50 (4)55 
(SSC CGL Tier-I (CBE) 
Exam. 06.09.2016 (Ilird Sitting) 


i 


TRIGONOMETRY 


mas a gee pee 
the river, the angles of depres- SHORT ANSWERS 
sion of the banks on opposite 1. A pole stands vertically, inside a 
S| aoe 
angl el ion top 
cpometecmarese| Se 2 
hetght of 3.5 m from . the park is same, thenin AABC, |{ 1.) | 2.@)] 3.6) | 4.2) 
then the width of the river is the foot of the pole is at the 
Take V3 = 1.732 (1) centroid (2) circumcentre 6.6) | 68) | 72) | &0) 
( = 1.732) (3) incentre _ (4) orthocentre oa) [10.8 [11.2 [120 
(SSC Graduate Level Tier-I 
(1) 5.83 metre @) 6.83 metre tine 81.04.2013 feel ind 
(3) 5.76 metre (4) 6.87 metre TYPE-IT 
(SSCCGL Tier-1(CBE) | 2 The base of a triangle is 12/3 
em and two angles at the base 
Exam. 08.09.2016 (Ilird Sitting) are 30° and 60° tively. The 4. (2) 
24. A boat is moving away from an altitude of the triangle is 8. (3) 
observation tower. It makes an 
(1) 12em Q)6cm 
angle of depression of 60° with 12. (1) 
an observer's eye when at a dis- (3) 1043 Seucoe nea 16. 
tance of 50 metre oan fie tov 2014 12.04.2015 (Kolkata Region) 
er. After 8 seconds, the angle of ‘TF No. 789 TH 7) 20. (3) 
depression becomes 30°. By as- 3. The two banks of a canal are 24. (4) 
suming that it is running in still praien yis and panne. pe Care 
hree persons of whom A stands 
water, the approximate speed of onomt ‘and Band C on the 28. (2) 
the boat ts : opposite banks. B finds the an- 32. (3) 
() 33 km/hr (2) 42 km/hr gle ABC is 30°, while C finds that 
m tote oom | Be ee Shas om 
(SSC CGL Tier-I (CBE) of the is 40. (2) 
Exam. 09.09.2016 (Ilird Sitting oi 
44. (3) 
26. The angle of elevation of an a) =z netres 
aeroplane as observed from a 48. (3) 
point 30 metre above the trans- 20 metres 
parent water-surface of a lake is @ 20/8 52. (1) 
30° and the angle of depression (3) 25 JZ metres 56. (2) 
of the image of the aeroplane in 20 
the water of the lake is 60°. The (4) Jy metres 60. (2) 
height of the aeroplane from the 64. (3) 
water-surface of the lake is ee en eee 0) 
(1) 60 metre (2) 45 metre IInd Sitting) 
(3) 50 metre (4) 75 metre 4. A person of height 6ft. wants to 72. (2) 
(SSC CGL Tier-II (CBE) 26 
Exam. 12.01.2017) pluck a fruit which ison.a ft. 76. (1) 
26. The angles of depression of two high tree. If the person is stand- 80. (4) 
ships from the top of a light house 8 84. (2) 
are 60° and 45° towards east. If ing Jj ft. away from the base of 
She ahtps are 300 santee apart, the tree, then at what angle 98.0) 
the height of the light house is should he throw a stone so that 92. (4) 
3443 it hits the fruit 2? 
() 200 (3 + V3) meter () 75° (2) 30° 96. (1) 
(3) 45° (4) 60° 
(2) 250 (3 + V3) meter (SSC CGL Tier-1 Exam, 09.08.2015 100. (1) 
(IInd Sitting) TF No. 4239378) 104. (1) 
150 (3 + V3) mete: 5. If x= acos0 + bsin@ and y= b 
(@) 150 (+5) meter cos0 - a sin®, then x2 + y? is 108. (4) 
equal to 1112. (1) 
) 160 (3+ V3) meter () ab Q) ae 
{SSC CGL Tier-II (CBE) (3) @-B a. ens 116. (4) 
oe. 1207 Exam. 29.08.2016) (lind Sitting) 120. (1) 


TRIGONOMETRY 


121. (4) | 122. (2) | 123. (3) 


124. (4) 


269. (4) 


270. (4) 


271. (4)| 272. (3) 


125. (1) | 126. (4) | 127. (1) 


128. (4) 


132. (2) 


136. (2) 


140. (3) 
144. (2) 
148. (4) 
152. (3) 
156. (3) 


297. (2) 


298. (4) 


301. (2) 


302. (4) 


160. (2) 


3085. (3) 


306. (3) 


164. (2) 


309. (2) 


10 . (2) 


168. (2) 


313. (1) 


314. (3) 


172. (2) 


317. (4) 


318. (3) 


176. (1) 


321. (1) 


322. (1) 


180. (3) 


325. (3) 


326. (2) 


184. (4) 


329. (1) 


330. (1) 


13. (4) 


17. 2) 


21. (1) 


25. (2) 
29. (3) 


33. (4) 
37. (1) 


41. (2) 


45. (4) 
49. (4) 
53. (2) 
57. (1) 
61. 4) 


188. (1) 


192. (1) 


333. (3) 


334. (2) 


196. (2) 


200. (4) 


204. (3) 


208. (4) 
212. (3) 
216. (3) 


220. (4) 


224. (3) 


228. (3) 


65. (3) 


69. (2) 


73. (1) 
77.8) 


81. (1) 
85. (3) 


89. (2) 


‘93. (2) 
97. (2) 


232. (2) 


236. (4) 


240. (2) 


244. (1) 


248. (1) 
252. (4) 
256. (2) 


257. (2) | 258. (2) 260. (4) 409. (4) |410. (1) | 411. (3)| 412. (2) — 7 
261. (3) | 262. (1) 264. (4) 413. (2) |414. (S) | 415. (2)| 416. (4) 1.2) |) 24) 36) Q) 
265. (1) 268. (1) 417. (2) 5. (2) 


SME-917 


1. (1) Using Rule 1, 
Dis’ 
15° 


allt op 


4 180°4 16 
2. (2) Using Rule 1, 
ZABC = 75° 
|: 180° = x radian or '] 
5x 


z 
og ——— X75 = 
75 180 12 Tadian 


-, ZBAC 2-258 

“ ZBAC = F~ 4" 12 

12n-34-5e 0 4n 
12 * 12 


= 
= 3 radian 
3. (3) Using Rule 1, 


Sum of remaining two angles 


[-- A ts isosceles} 
4. (2) Using Rule 1. 
n= radian = 180° 


180° 
-. lradian = 


180 x 7° 
22 


— =57— 
ll il 


= 57° x 60'= 57° 180! 
ni 1 


= 5771 os x 60"= 57°16'22" 


TRIGONOMETRY 


5. (3) Using Rule 1, 
“: xradian = 180° 


_ 3 180 3x 
a ‘5 tadian > 3 
= 108° 

6. (3) Using Rule 1, 


Two angles = A and B where A> 


B. 
. A+ B= 135° 


180 


R 
A-Be=— ....{ii) 


12 
On adding these equations, 
gan 4% 

“4 12 
Qx+n_10x_ 5x 
“72° 12° «6 
Aa rad 

= 7p Midian 


7. (2) Using Rule 1, 
sec*O + tan? 0 = 7 
=> 1+ tan’0+ tan? 0=7 
=> 2 tan? 0=7-1=6 
=> tan?0=3 


=> tand= /3 


= tan 60° 
>0=60 


+: 180° = 7 radian 


2. 60° = =~ x 60 = = radian 


180 3 


8. (1) Using Rule 1, 
. wradian = 180° 
a 280", = 
9 radian = 7 * 9 

180 22x7 
“22 *~9 
According to the question, 
A+B=140° 
and, A- B= 36° oli) 
On adding. 

176 


2A=176>A= Zz = 88' 


= 140° .... 


(i) 


From equation (i), 
-. 88° + B= 140° 
=> B = 140° - 88° = 52° 


‘9. (4) The hour hand ofa watch trac- 


es an angle of 30° in an hour. 
©. Angle traced at 3 O'clock 
= 3x 30° = 90° 

» 180° = x radian 


ss orm wen 
2 90" = TE x 


= 2 fadian 

10. (3) For 0 < 9 < 90°, 
O<sing <1 
sing > sin*9 
If 9 = 30°, 


sing = sin30° = 


ble 


1 
sin?9 = sin*30° = ry 


al 


1 
Clearly, 2 > 


1 
11. (2) sin (0 + 18°) = g=sin 30° 


=> 0+ 18° =30° 
=> 0= 30° - 18° = 12° 
+: 180° = mradian 


i 


TYPE-IT 


1. (3) 2 sin0 + 3cos?0 
= 2 sin*0 + 2cos7@ + cos” 
= 2 (sin0 + cos0) + cos?0 
= 2+ cos? 6[-: sin? 0 + cos?0 =1] 
+: Minimum value of cos 0 =-1 
But cos? @> 0, when @ = 90° 
[~~ cos 0° = 1, cos 90° = O} 
:. Required minimum value 
=2+0=2 
2. (3) 
1 


$= + sin? 39° tan? 51° 
cosec™ 51° 


1 

~ Sin? 51°. sec? 39° 

= sin51° + sin?39° + tan?(90° - 
1 

39°) ~ Sin?(90°-39°). sec” 89° 

= cos? 39° + sin?39° + cot?39° - 


cos” 39°. sec” 39° 


[-: sin (90° - 0) = cos 0 
tan (90° - 0) = cot 6] 

= 1 + cot?39° - 1 
= cosec? 39° - 1 = x? -1 

3. (3) tan 4°, tan 43°. tan 47°. tan 86° 
= tan 4°. tan 43°. tan (90° - 43°). 
tan (90° - 49) 
= tan 4° x tan 43° x cot 43° x cot 
eal 
[tan (90°- 0) = cot 0; tan 0. cot @= 1] 


tan@+cot@ 2 


4.2) tnd-cotd 1 


By componendo and dividendo, 


= sin?0 = 3cos70 
= sin? 0 = 3 (1 - sin?0) 
>4sin’0=3 


3 
=> sin?@ = ry 


=> sin@= # 


5.(1) cosx + cosy = 2 
 cosx <1 
= cos x = 1; cosy= 1 
=>x=sy=0 [= Cos 0° = 1] 
sin x+siny=0 


6. (1) tan1°.tan2°.tan3°... tan45°... 
tan88°tan89° 
= (tan1°.tan89") (tan2”. tan88°) ... 
tan45° 


= (tan1°.cot1°).(tan2°.cot2”) ... 

tan45° = 1 

[-: tan (90° - @ = cot®, tan0.cot0 = 1] 
7. (2) Let the measure of three 

angles of triangle are 2x, 7x and 

lix f. 

-. 2x + 7x + 11x = 180° 


= 20x = 180° 
180 

x = 180 
oe 20 


«. First angle = 2x =2x9 = 18° 
Second angle = 7x = 7 x 9 = 63° 
Third angle = 11x =11 x 9 = 99° 

8. (3) Sum of angles of a triangle = 
180° 

X+5+2x-34+3x44 
= 180° 
=> 6x+6 = 180° 
=> 6x= 180-6 = 174° 


9. (4) cotl0°.cot 80°. cot20°. cot70°. 
cot 60° 
= cotlO®.tanlo° . 
tan 20°. cot 60° 


“s tan(90°-6) = cot 
and tan @.cot @ = 


cot 20°. 


1 1 
=ixl s 60° = 
nn) [:=« B 
_ 1 
Bw 
10. (2) 7 sin?0 + 3cos"@ = 4 


in? 0 4 
+3= 


3" cos” 0 

= 4 sec*9 
=> 7 tan’0+ 3 = 4(1+ tan’0) 
=> 7 tan -4 tan*@=4-3 
=> Stan’e=1 


cos? 


1 
= tan’= 


1 
> tand= 75 
11. (1) No. of terms in 1+5+9 +... 
+89=n 
* at(n-I)d=t, 


=> 1+(n-1)4=89 

=> (wr 1)4=89-1=88 
=> n-1=22 

> 


n=23 


Now, sin?1° + sin?89° + sin?5° + 
sin?85° + ... + to 22 terms + 
sin*45° 

= (sin?1° + cos?1°) + (sin?5° + 
cos?5°) + ... + to 11 terms + 


1/7 1 
zllxle> 
eB 2 


1 1 
zels 


sll¢ 9 2 


‘sin(90°-0) = cos @ 
and 

sin? @+cos*@=1 
12. (1) cot 18° 
{cot72°.cos* 22% ——*_ 

tan 72°.sec* 68° 
= cot 18°.cot 72°.cos?22° + 

cot 18° 

tan 72°. sec” 68° 
= cot 18°.tan 18°.cos?22° + 
cot 18° 
cotls’ * 
= cos? 22°+ cos* 68° 
= cos22° + sin?22° = 1 


cos?68° 


*» tan(90°-0)= cot &; 
sin (90°-0) = cos0; 
sin? 0+ cos” @=1 
13. (1) tan 15° . cot 75° + tan 75°. cot 
15° 
= tan 15°. cot (90° = 15°) + 


tan (90° - 15°). cot 15° 
= tan* 15° + cot? 15° ......(i) 


f- tan(90°-0)=cot 0) 
cot(90"-0)=tan 0 


tan 15° = 9_ /3 
2. cot 15° 

12+ NB 
"2-43 @-J32+ 43) 
= 2+ 


~. tan? 15° + cot? 15° 


= (2-43) +(2+8)" 
=2(4+3)=14 
14. (4) sin (2x- 20) 
= cos (2y + 20°) 
= sin (2x-20) 
= sin (90° - 2y - 20°) 


Se 


2x-20° = 70° - 2y 
2x + 2y = 70 +20 = 90° 
x+y = 45° 
tan (x+y) = tan 45° = 1 
15. (4) A+ B= 90° 
=>B=90°-A 
2. sec7A + sec?B - sec7A . sec*B 
= sec?A + cosec?A - sec?A . 


cosec*A 


“UUY 


* sin?A.cos?A 
16. (2) Let the number of terms be 
n, then 
By t,=a+(n-1)d 
85=5+(n-1) 
=> n-1=85-5=80 
=> n=8l 
sin*5° + sin*6°+ ... + sin?45° 
+... + sin? 84° + sin? 85° 
= (sin’5° + sin?85°) + (sin*6” + ... 
+ sin? 84°) + ..... + to (40 terms) 
+sin’45° 


cos” 6") + + to 40 terms + 


17. (4) sin 0 = cos (90° - 
sta too" A wcoee 


:. sin 85° = sin (90° - 5°) = cos 5° 
«fin? 5° + ain? 85° + stn? 10°+ 


+ 2 tan11°.tan79°. 
tan31° . tan59°.tan45° 
~ 3{sin* 21° + sin* 69°) 
sin 39° 
= Cos(90-39") + 2 tanlie. 


tan (90° - 11°).tan31°. tan (90° — 
59°). 1 - 3 (sin? 21° + sin? (90° - 
219 


sin39° arts Aas 
= Snag * 2 tant. cotll°. 


tan31°.cot31°-3 (sin? 21°+cos? 21°) 
=1+2-3=0 


[tan @.cot 0 = 1, sin? 6 +cos”0 = 1] 


ee =e 
cot? 0 — cos? 6 
= c0s"0 = 3 cot"0 - 3cos*@ 


0 
= 4.008% = 3 cot? = 35 
sin"@ 
3cos?@ 
= 4 cos*0 - 5 =0 
sin*@ 


20. (3) A = tan11° . tan 29° 
B = 2 cot 61° . cot 79° 
= 2 cot (90° - 29°) cot (90° - 11°) 
= 2 tan 29°. tan 11° 

cot (90° - 6) = tan 6] 


=2A 
x 
21.(2) sin 17° = — 
y 
cos17°= y1-sin? vi-sin?17° 


FER 


y 


seers TF 
iy 


sin 73° = sin (90° - 17°) 
= cos 17° 
~. see 17°- sin 73° 


y=? 
y 


ap ee 


vw -y? +x? x? 
yt wl 


22. (2) Z= sinO + cosd 
=> Z-=sin?0 + cos*e 
+2 sin@.cos0 
= 1+2:sin0. cos 
= 0<0<90° 
sin@ < 1; cos0< 1 
2sin@ . cos0< 1 
and 2sin@cos@ > 1 
=> P«2 


=> Z< J2 


tan 57°+ cot37° 
tan 33°+ cot 53° 


23. (2) 


_ cot33°+ tan 53° 
tan 33°+ cot 53° 


[+> tan(90° - 6) = cot®, 
cot (90° - 0)= tan] 


+ tan 53° 


tan 33° 


1 
tan53° 


_ 1+ tan53°.tan33° tan53° 
~ tan33°.tan53%1 " tan33° 
= tan 53° . cot 33° 
= cot 37° . tan 57° 

24. (4) cot 30° = cot (90° - 60") 
= tan 60° 
cot 75° = cot (90° = 15°) = tan 15° 
_ £0t30°-cot 75° 
* tan 15° tan 60° 


tan 60°- tan15° 
* tan15*-tan6o° ~~! 

25.(1) cot@. tan (90° - 0) - 
sec (90° ~ 8). cosec® + (sin? 25° + 
sin? 65) + /3 (tanS°. tan15°. 
tan30°. tan75°. tan85°) 
= cot@.cot® - coseci. cosecd + 
(sin? 25° + cos? 25°) +/3 
(tan 5°. cot 5°. tan15°. cotl5°. 
tan30) 
= (cot?0 - cosec*) + (sin? 25° + 


1 
cos? 25} + /3 x cy 
e-l¢+l¢+lel 
[sin(90° - 0) = cos @; cosec? 0 - 
cot? 6 = 1; tan (90° - 6) = cot® ; sec 
(90° -8) = cosec6] 


i —___§ 


26. (2) sin(3x- 20°) 
= cos (3y + 20°) 
=> sin (Sx- 20°) 
= sin(90° - Sy - 207) 
= sin(70° - 3y) 
=> 3x- 20° = 70° - 3y 
=> 3x+3y=90° 
=> S(x+ y) = 90° 
>x+ty=30° 
27. (4) cos8.cosec23° = 1 
= cosec23° =—— = sec 
cos® 
=> cosec23° = cosec(90° = 6) 
=> 23° = 90°-6 
=> 6 = 90° - 23° = 67° 
28. (2) 2 (cos*@~ sin?) = 1 


1 

> cos - sin’ = > 
Pou 

> 1-2sine= > 


1 
=> 2sin*6 = 1- 2 


1 1 
2sin*0 = z = sin’6 = z 


4 


> sind = 23 = sin30" 


-1 
Oe 2 
=> 6=30° 
‘29. (4) tan 35° . tan 45° . tan 55° 
= tan 35°. 1 . tan (90° - 35°) 
=tan 35°. 1. cot 35°= 1ll=1 
[tan (90° - 0) = cot @; tan @. cot 
G=1) 


poem 


‘30. (1) sec (70 + 28°) 
= cosec (30° - 30) 
=> sec (70 + 28°) 
= sec (90° - (30° -30)) 
=> 70 + 28° = 90° - 30° + 30 
= 40 = 90° - 30° - 28° = 32° 


no ff §)-6 


= cot = 48 = cot30r 


32. (3) 7 sin?0 +3 cos*@ = 4 
=> 7sin*0 +3 (1 - sin’@)=4 
=> 7sin°9+3-3sin’*9=4 
=> 4sin*9=4-3=1 


(4x? + iy ~(4x)? 
(4x? 


(2x+1)(2x-1)  4x?-1 
4x * ax 


4x?+1 4x?-1 
ax ax 


.. SecO + tan@ = 


4x7 +1+4x7-1 
4x 


8x? 
_—s 


4x 
34(1) cos 90° = 0 
©. cos 1°. cos 2° ... cos 179° = 0 


35. (2) sin? 25°+sin? 65° 
= sin? 25°+sin?(90°-25°) 
= sin? 25°+cos? 25°=1 
36.(1) secO+tand=V3 _..«9 
: sec?@-tan?0=1 
= (sec@ - tan6)(sec@ + tan 6) =1 


=> sec@-tan@ = $ o--fii) 


By subtracting (ii) from (i) 


sec@ + tan@—sec@+tan0 


1 
- 8- 


> tano = = tan30r 

>0=30° 

~. tan30 = tan90° = undefined 
37. (3) sin (60°-0)= cos (y —30°) 

= sin(90°-y +30°) 

= sin(120°-y) 

= 60°-0 = 120°-y 

=> y-0=60° 


© tan(y -0) = tan 60°= ¥3 
38. (2) asin 0 + bcos 8 =c¢ eel) 
acos §-bsin 0 =x (it) 
Squaring both the equations and 
adding, 
a sin? 0 + b? cos? 6 + 2 ab 
sin 6. cos 6 + a* cos? 6 + b* sin*® 
= 2ab sin 8. cos 0 = 2 + 
=> @ sin? 6 + a? cos? 6 + b* 
cos* 6 + b’ sin? 0 = 2 + 2 
=> a? (sin? 6 + cos? 8) + b? 
(cos? 6 + sin? 8) = + x 
Set Pal+ x 
>x¥ea+h-2 


>xs +¥a? +b? ~ 2 


1 
39. (2) sin (A- B) = > = sin 30° 
=A-B=30° 


1 
Again, cos (A + B) = 2 = cos 60° 
=>A+B=60° 
©. A+B+A-B=30° + 60° = 90° 
=>2A=90° 
=>A=45° 
- A-B=30° 
=> B=A- 30° = 45° - 30° =15° 
_15xz_ 


180 12 “dian 


Se 


40. (2) Maximum value of asin 0 +b 


cos 0= Ya? +b? 


-. Maximum value of 2 sin 0 + 3 


cos 0= J? 43? = Vi3 


41. (3) 152 (sin 30° + 2 cos? 45° +3 
sin 30° + 4 cos? 45° + .... + 17 
sin 30° + 18 cos? 45°) 


taxdeseteante 


=1s72 0 22) : 
soon! +17 x5 +18 x> 


1 1 
Itis an AP. whose a= > -d=5- 


n=18 


-15938(2.4608-04)] 
af 


_ 152 «9x19 
2 


12996 =114 
Le. a perfect square of an integer. 
42. (4) 3 cos 80°. cosec 10° 
+ 2 cos 59° . cosec 31° 
= 3cos(90°-10°). cosec 10° + 2 
cos(90°~ 31°) . cosee 31° 
= 3 sin 10°. cosec 10° 
+ 2 sin 31°. cosec 31° 
=3+2=85 
[ «cos (90°- 0) = sind: 
sinO . cosecd = 1] 
43. (4) sin?9 -3 sing +2=0 
=> sin?@ -2sin@ - sind +2=0 
= sin@ (sin@- 2) -1 (sing- 2) 
=0 
=> (sin@- 1) (sin@-2)=0 
=> sin@ =1=sin 90° 
=> 0=90° and sing + 2 


44. (3) 


= 12996 ana 


tana =ntanp 
1 

> tan Bp = —tana 
n 


n 
=> cotB = —— and 
8 tana 


sina =msin§ = sinB = Leina 


=> m ~ r? cos* a = sin?a 
=1-cos*a 

= né - 1 = r? cos? a ~ cosa 
= (nr? - 1) cos*'a 


m*-1 
cos? a = 
=> a="37 


=> cosec 0 = 


7 
46. (3) cosecO - cot® = Qo 
cosec?9 ~ cot? = 1 
= (cosec® + cot®) (cosec® — cot) = 1 
= cosec# + cotd 


47. (1) xsin 45° = y cosec 30° 


Dividing numerator and denomi- 
nator by cos 0, 


5.sind 3cos0 


49. (2) 2 cosec? 23° x cot? 67° - 
sin? 23° ~ sin? 67° - cot? 67° 
= 2. casec (90° - 67°) x cot? 67° - 
sin? 23° ~ sin? (90° - 23") - cot? 67° 
= 2 sec? 67° x cot? 67° - sin? 23° - 
cos? 23° - cot? 67° 
= 2 cosec? 67° = 1 ~ cot? 67° 
= cosec? 67° - 1 + cosec? 67° - 
cot? 67° 
= cosec? 67° = sec? 23° 


“s sec(90°-0) = cosecd; 

sin(90°-6) = cos@ & 

cosec?(67) ~ 1 = cot? 67 
50. (3) cos? 0<1 


2 
_ rw gy 
a 


= (x+y? - 4xy <0 
=> (x-yP 20 
>xzy 
51. (4) Expression 
pon. aes 
cot?72° 
= cosec? 18° - tan? 72° 


a“ cosec” 18°- 


53. (3) 


[-; tan 0. cot @= 1] 
= cosec?18° - tan?(90° ~ 18°) 

= cosec 18° - cot? 18° 

=1 

[-; tan (90° - 6 = cot 6: 
cosec? 6 - cot? @ = 1] 


52. (1) (1 - sin? a) (1 - cosa) (1 + 


cotp) (1 + tan? p) 
= cos’ a . sin? a . cosec? B sec? 
= (cos? a . cosec? f) (sin? a 
secB) 
= (cos? a . sec? a) (sin? a . cosec? 
ae=l 

[a +f =90° > B =90°-a 

cosec f = cosec (90° - a) 

= sec a; sec B = sec (90° -a) 
= cosec a, sin a@ . cosec @ 
=cosa.seca= 1] 
2sin68° 2cot15° 
“cos22° Stan75°— 


3tan 45°. tan 20°. tan 40° 
tan 50° tan 70° 
5 


cos 22° 
cos 22° 


2tan75° 


=f ~ Btan75° ~ 


3.tan 20°. cot 20° tan 40°. cot 40° 


‘sin (90°- 0) = cos 0; 
cot (90°- 0) = tan 0; 
tan (90°-6) = cot@ 


54. (2) tan10°.tan15°. tan75° . tan80° 


= (tan 10°. tan80°)(tan15°.tan75") 

= (tan10°. cotlO°){(tan15°.cot 15") 
slxlel 

[tan(90° - 8) = cot; 

tan® . cot® = 1] 


55. (3) 4 tan70 +9 cot?0 


= (2tanO - Scot)? + 2 x 3 x 2 
-. Minimum value = 12 
[+ (2tan0 - 3cot0}? > 0} 


58. (4) 


(2) sin 7x = cos 11x 
= sin (90° - 114 
= 7x= 90° - 11x 
= 18x= 90° 

= x=5° 

©. tan 9x + cot 9x 
= tan45° + cot4s® 
=l+l=2 


(1) taPa=1+2tan*p 


=> sec? a- 1 = 1 + 2{sec?B - 1) 
=> sec? a-l = 2 secB-1 
=» —i_.-2 

cos"a cos’ p 


=> 2 cosa = cosp 
{2 cosa - cosf = 0 
cos 1°.cos2°.cos3° 


€0890*....coS 100° 
= 0 [cos90° = 0] 


59. (4) 2(cos? @- sin? 0) =1 


61. 


(2) tan (20 + 45°) = cot 30 
= tan (90° - 30) 

= 20+ 45° = 90°- 30 
=> 50 = 90° - 45° = 45° 
. 029° 


15, 
©) coed 97 
dee 
> sec8 = 080 15 
cot (90° - 6) = tan @ 
= ysec?@-1 
: eo 
15 225 
289-225 [64 8 
225 225 15 


-. sect®-tan*o 
= (sec?@ - tan6) (sec0 + tan?0) 
7 7 
Xe ie 
12 12 
(2) seex = cosecy 
=> cosx = siny 


=1 


ee 


>y=57X 


= 
Sxty=5 


x 
©. sin (x+ y) = sin 


27! 


(I)A+B+Cex 


(2) sina + cosB = 2 
sina < 1; cosB<1 
=> a=90°:B=0° 


+ a2 (2) 


2 
66. (3) cos*@ - sin“® = 3 
=> (cos*6 + sin*6) (cos*6 - sin*6) 


wis 


2 
> cos*9 - sin’® => 


ee 
> 2cos*0 -1 =F 


sina 
. 0) cosaoray =} 


sina 
> ‘sin(90°-30-a) =! 


sina 
= ‘sin(60"-a) =! 
= sin a = sin (60° - a) 
=> 2a = 60° > a= 30° 


. sina + cos 2a 
= sin 30° + cos 60° 


()) tané = 1 > 6 = 45° 
. 8sin0+5cos0 
~ sin? @—2cos* 0 +7cos@ 


1 5 
8 


ae | 
22 22 
13 
13 
SB 2 


(2) cos*8 + cos*® = 1 

=> cos = | - cos*@ = sin?@ 

=> tan*0=cos*® 

’. tan*6 + tan“0 = cos*@ + cos*® 
al 


4 
(3) tan 0 = 3 (Given) 


_ 3sin@+2cos@  3tand+2 
“3sin@-2cos@ 3tand-2 
[Dividing N‘ & D* by cos 6] 


71. 


74. 


(3) (sec A - cosA)? + (cosec A - 
sinA}? - (cot A - tan A)? 

= sec?A + cos?A - 2secA cosA + 
cosec*A + sin?A- 2cosec A. sinA 
- cot7A - tan?A + 2 cotA. tanA 
= sec?A - tan?A + cos?A+ sin?A 
+ cosec?A ~ cot?A - 2 


=3-2=21 
sinA.cosec A = 1; 
tanA.cotA =1 
etc 


(2) tan 0 + cot 0 =2 


19 
tan® 


= tand+ 


=> tan? 6+ 1 = 2tan0 

=> tan? 6 - 2tan0+1=0 

= (tan 0-1P =0 

=>tan8=1>cot@=1 

-. tan? @+cot’O=1+1=2 
a 

(1) sin 0 - cos 0 = 13 weve) 

sin 0 + cos 0 = x ii) 


On squaring both equations and 
adding. 


49 
2{sin?0 +cos?0) = 7gg **” 


1 
(3) 2 cos@ - sin® = 
az 
2sinO + cosO = x (Let) 
On squaring and adding. 
4cos*® + sin*® = 4 sin® . cos® + 
4 sin*0 + cos*@ + 4 sin@.cos0 


1 
=3t x 
= 4(cos*® + sin*0) + (cos*® + 


1 
sin’) => +x 


shext=5 


75. (3) 


sin@+cos0 _ 
sin@-cos0— 

=> sinO + cos# = 3sin0 - 3 cos0 
=> 4cos@ = 2 sind = tand =2 
-. sin“® - cos‘ 

= (sin*® + cos*@) (sin*0 - cos?®) 
= sin’@ - cos*6 

= cos*@ (tan? 0 ~ 1) 


(1) sec*0 + tan0 = 7 

=> 1 +tan’0 + tan” =7 
=> 2tan®=7-1=6 
=> tan” =3 => tand=/3 
=> 0=60° 


. (4) (secx . secy + tanx . tany)? - 


(sec x . tan y + tan x. sec y)? 
= sec’ x. sec* y + tan® x. tan*y + 
2 sec x. sec y. tan x. tan y- 
sec? x. tan? y - tan? x. sec*y - 2 
sec x. sec y. tan x. tany 
= sec? x. sec*y + tan*x . tan? y= 
sec? x. tan*y - tan? x. secty 
= sectx . secty - secx . tan*y - 
tan*x . sec*y + tan? x . tan*y 
= sec*x (sec*y - tan*y) - tan*x 
(sec*y - tan*y) 
= sec*x-tan*x = 1 
2) sin® + cosecd = 2 

1 
sing ~ 
=> sin*@ - 2 sind+1=0 
=> (sind-1)=0 
=> sind=1 => cosecd = 1 
-. sin'™8 + cosec'™O 

=l+l=2 
(2) When 0 = 0° 
sin?@ + cos*d = 1 
When 0 = 45°, 


=> sind + 2 


[xin as = Jecon a= : | 


81. 


4+9 13 
16 “16 
Hence, the value of 
13 


A= sin? 0 + cos = 7 


(4) sin@ + cosec® = 2 


1 
>sind+ >> =2 


= sin?9-2sin0+1=0 
=> (smo-1 =0 >sind=1 


~ sin50 +cosec*0 =1+1=2 


1 
=cot 40 
(3) tan 26 = 77 


=> tan 20 = tan (90° - 40) 
=> 20 =90°- 40 

= 60 = 90° > 0= 15° 

. tan 30 = tan 45° = 1 
(2) cos*a + cos*f = 2 

=> 1 -sin*a + 1 -sin®*p = 2 
> sin*a + sin?p = 0 

= sin’a = 0 & sin*p = 0 
= sina = sin = 0 
>a=f=0 

-. tanta + sin®B = 0 

(3) tan20 . tan30 = 1 


i 
=> tan30 = tan 20 = cot20 


=> tan30 = tan (90° - 20) 
=> 30 = 90° - 20> 50 = 90° 
=> 0=18° 


1 
=2x--1=0 
“2 
2) x 
7 
246 
Y 5 Zz 
XZ-YZ=2 a 


=> XY? + YZ? = xz? 
= (2v6) = xz?-yz? 


=> 24 = (XZ-YZ) (XZ + YZ) 
=> XZ4¥Z= 12 lil) 
Adding both the equations, 


2XZ=#14>XZ=7 
. YZu7-225 


7 
4 see X= 06 


5 


&tanX= 975 
7 5 
* sec X + tanX = De 26 
“an"" 


(4) sin?0 + cos?@ + sec?0 + 
cosec”@ + tan? + cot?0 

= 1 + sec20 ~ tan20 + cosec?0 - 
cot8 + 2(tan*0 + cot*0 ) 

= 3+ 2 ({tan0 - cot0)? + 2)>7 
[(tan@ - cot0}?> 0} 


1 
=> x-—=0 [-- sin@< 1] 
x 
. (4) cos® + sec® = 2 
= cosd + =2 
cos 6 
=> cos? - 2 cos0 + 1=0 
= (cos0- 1)? =0 
=> cos0=1 
=>secd=1 
+ cosO + secO=1+1=2 
(1) Expression 
5 2 2 
+ +3sin* 0 
* sec70 1+ c0t78 
= 5cos?0+ 2. +3sin?0 
cosec“@ 
= 5 cos*@ + 2 sin’# + 3 sine 
= 5 (cos’0 + sin*9) = 5 
[ 1+ cot? @ = cosec*9, 
|. cose, 
8 
1 
& -sne| 


(3) Expression 


Sala a) 
*\cos@ cot /\cos® cotd 


1 i 1 


-=*) 
cos® cos 


cos@ cos0 


l+sin® 1-sin®d 
cos8 ° cosé 


1-sin?_cos?0 _, 
* c0s70 cos? 
sind+cos@ 5 


S) Sind-coso 4 


= 4 tand +4=5tand-5 
=>tand=9 
2tand _5+4 
2 5-4 
(By componendo and dividendo} 


(9)? 41 8141 
“@r-1- 81-1 


tan? 041 
* tan? 9 


S82 41 
“30 40 
(3) tan 78. tan 20 = 1 


=cot20 


=> tan70= tan 20 


=> tan 70 = tan (90° ~ 20) 
=> 70=90°- 
=> 90=90° > 0= 10° 


1 
-. tan 30 = tan 30° = B 
(4) (2 cos*6 - 1) 
1+tano | je 
1-tan® 1+tand 
= (2cos*6- 1) 
(1+ tano)? + - tangy? 
1-tan76 


= (2 cos*6 - 1) 


t=) 


z 2sec* 0(2cos?0 -1) 


= cos’ @~-sin"@ 


2sec? 0.cos? &(2cos? 6 - 1) 
. 2cos? 0-1 
=2 
(3) sec 0 + tan 0 =2 
2. sec? 0 -tan?@=1 
=> (sec 0 + tan 6) (sec 0 - tan @) = 1 


1 
=> sec 0-tan@= z cove) 


By adding equations (i) and (ii), 
-. sec 0+ tan 0 + sec @- tan @ 


5 
> 2secO= 5 > secO= 7 


4 
(3) (B.me) (P + ne + 3) 
= (cosec 6 - sin 0 
{sec @ = cos 6)? 
I(cosee 0 - sin 6)? + (sec 0 - 
cos 0) + 3) 


cos*@ sin*e 
a5 ot 
sin“@ cos*@ 


cos*@ _ sin*o 
sos SS 3) 
sin?@ cos? 


= cos*@ x sin*0 


cos® 6 + sin®@ +3cos”@.sin?@ 
cos” @.sin? @ 
= cos® 0 + sin® 0 + 3cos’ @ . sin? 6 
= [(cos*0 + sin*8)* - 3 cos*0 . sin’ 
{cos*@ + sin0)| + 3cos*@ . sin?0 
[. a+ b*=(a+ bP 
~ Sab (a + BI] 
= 1-3 cos*0 . sin’® + 3 cos” . 
sin’@=1 
2sin @-cos@ 
cos@+sin@ 
Dividing numerator and denomi- 
nator by sin 0, 


95. (1) 


2=cot® _| 
cote+1 
>2-cot@=cot +1 
=>2cot@=1 


1 
aootd= > 


(1) Expression 
8sin 6 +5cosé 
2 
sin” @ + 2cos” @+3cos@ 


Dividing numerator 
denominator by cos 6, 


8tand+5 

* ‘tan @.sin? 0+ 2cos? 0+3 
Stand+5 

* sin? 0+ 2cos70+3 
Stané+5 


= San? Oscan*Asd 
2sin” 0+ cos” +3 


and 


8x2+5 21 
eet ee 
97. (1) tan 0 + cot @=2 
= tand+ = 


=>tan@=1 


100. 


tan6(1 ~ tan@) 


ter @) = 
tan0-1  tan@(tan@-1) 


tan$@-1 
* ‘tanO(tan0-1) 


(tan6 — (tan? 6 + tan@ +1) 
tan@(tan@—1) 


tan? 0+ tan0+1 
tan0 

=tan 0+ cot@+1 

(2) sin 0 + cosec 0 = 2 


1 
sind + =2 
, sind 


= sin?@-2sin0+1=0 
= (sin 0-17 =0 
=>sind=1 

-. cosec = 1 


+ sin® 0+cosec’@ =1+1=2 
() seco +tan@=2+¥5 


1 


_, sec - tan0 = 
5+2 
[+ sec? - tan? =1] 


V-2 
=e aKe-3) 
On adding, 
2secd = 2+ 45 + 45-2 = 25 


= sec = V5 = 6050 = Fe 


W5-2 


On subtracting, 
2tand=2+/5-/5+2=4 
>tan0=2 


tand _ e=--2 
seco 5 

2 1 
mngroet at 5 


3 
"5 
101. (2) (1 + cot @—cosec®) 
(1+ tan +sec0) 


=(-= sin® 1 } 
1+ - + -_— 
sind sind. cos®  cos® 
sin@ +cos0 
sin® 


cos6+sin6+1 
cos@ 


{sin@ +cos0)? ~1 
sin@.cos0 


= Sin? + cos? +2sin0.cos 0-1 
sin @.cos0 


2sin@.cos@ _ 


sin@.cos® 
102. (1) tan@ +cot@ = 2 


=> tand+ 


132 
8 


> tan?0~2tan0+1=0 
> (tano-1)? =0 


=> tand O= tan@=1 
“ Cot = 1 => Om 45° 
- tan” 45% cot" 45°=1+1=2 
sinO cos@ 1 
103. (3) = 8k 


=> x =ksin@; y =kcos@ 
2 x2 4y? 


= k?(sin?0 + cos” 0) = k? 


104. 


106. 


107. 


108. 


109. 


Q) x= a sec 0. cos $; y= b 
sec 6. sin @, z= c tan 6 


ey 2 
a e 
= sec? 8. cos* @ + sec? 6.sin? > - 
tan?@ 

= sec? 6 (cos* $ + sin® 6) - tan?@ 
= sec? 6 -tan?6=1 


=> 5Ssec@-5Stan@ 
=3sec0+3tan@ 
=> 2sec O=8 tan 


tand 2 


1 
> cos 4 


1 
> sinO=7 


(3) cos x + cos*x = 1 
=> cos x= 1 ~ cos* x = sin? x ...(i) 
+. sin®x + 3 sin'®x + 3 sin’x + 
sin®x- 1 
= (sin* x + sin? f° 
= (cos* x + sin*x} [By @) 
=1-1=0 
() (1 + sin a) (1 + sin B) (1 + sin 
= (1 ~sin a) (1-sin B) (1- sin y) 
ax 

xx= (1+ sina) (1 -sin a) (1+ 
sin B) (1 - sin B)(1 + sin y) 
(1+ siny) 
= (1 = sina) (1 - sin*B)(1 - sin*y) 
= cos*a . cos" . cos*y 
“. x= tcos a. cos B . cos y 
@) 


— + sagt tan? o) 


l+cot™@ 1+ tan’ 
1 3 2 
+2sin“@ 
cosec*@ sec? 6 


= sin? @ + 3cos”@ +2sin? 6 


= 3(sin? 6 + cos? 6) = 3 
Q) 

—t_,—_| _ + san? 
l+tan*a 1+cot7a 


4 
+ +3sin?a 
* sea a 
= 4cos”a +sin?a +3sin?a 


= 4{cos?a+sin?a) = 4 


110. (4) 3 (sinx - cos xj* + 6 (sinx + 
cos x? + 4 (sin®x + cos® x) 
= 3 (sin*x + cos*x - 2 sinx . 
cosx}* + 6(sin?x + cos? x + 2 sinx 
. cosx ) + 4[(sin2x + cos?xj - 
sin2x . cos*x (sin?x + cos*xj] 
= 3 (1-2 sinx cosx? + 6(1 + 2 
sinx . cosx} + 4{1 - 3 sin?x cos?x) 
= 3 (1 + sin*x . cos*x - 4 sinx 
cosx) + 6 (1+ 2 sinxcosx) + 4 (1 = 
3 sin?xcos*x) 
=3+6+4=13 


111. (3) Expression 


l+sin6e 
cos® 


2 
Ss) 2tan’@ 


2 2 
_ Lisin?9+2sind+cos?0 9 1.1.24 
cos” (1 + sin 6) 


= sec” 9 - tan?) = 2 


112. (1) tang + cot@ =2 


On squaring both sides, 


(tan@+cot 0)? =4 


=> tan? 9 +cot*@ +2tan@ .cot@ 
=4 


=> tan?0 +cot?@ =4-2=2 

[tan @ .cot 6 = 1] 
113. (1) xcos0- ysin® =2 

xsing+ycos@ =4 

On squaring both the equations 

and adding 

cos?9 + y? sin? 9 -2 xy sing. 

cos@ + xsin?9 + y* cos?9 + 

2xy sin@ . cos@ 

=4+16 

= x (cos?0 + sin?0) + y? 


(sin? @ + cos?9) = 20 
= 2+ y=20 


114. (3) Expression 


aes 


cosA(sinA +cosA) 
m cosec” A(sinA - cosA) 


P sin?A(sinA —cosA) 
sec7A(sinA +cosA) 


ate at 
eos? A sin? A 


..| €os?A.sin7A (sinA + cosA) 
sinA —cosA 


. sin?A.cos”A(sinA -cosA) 
(sinA + cosA) 


Le pk 
* \SinA—cosA  sinA + cosA 


(sin2A - cos*A) 


inA + cosA}? + (sinA — cosA)? 
(sinA — cosA)(sinA + cosA) 


(sin2A ~ cos?A) 
= 2%sin2A +cos”A)= 2 
115. (2) Expression 
————E 
cosecO-cot@ sind 
cosec”0 ~ cot? 0 


= ———— ~ cosec 0 
cosec® —cot@ 


= cosec 0 + cot @=cosec 0 = cot 0 


[cosec* 0 - cot*® = 1 & sino 


sin 01 —cos@) 
1-cos* @-1+cos@ 
sin 6(1-cos 6) 


oe oot. 
sind 


cos O(-cos 0 +1) 
* "Sin 001 = cos) 


TRIGONOMETRY 
116. (4) cos 6 + sin 6 = /2 cos 
On squaring both sides, 
cos @ + sin? 0 +2cos@.sin@ 
= 2cos?0 
= cos* @ - sin? @ = 2 sin 0. cos 0 


=> (cos @ + sin 8) (cos 6 - sin 6) 
= 2sin 0. cos @ 


=> J2 cos 8 (cos 0 - sin 0) 


= 2sin 0 . cos 0 
=> cos 0-sin@ 


2sin 0.cos® 


= Boose 78? 


2 
117, (3) cos* 8-sin*@ = > 
2 
=> (cos? 0 + sin? @)(cos 6 - sin? @) -5 
=cos?@~sin?6 =2 


=1-sin*@-sin?0 = 


wis 


2 
=1-2sin*9 == 


118. (2) Expression 
—_-—_|_ 
*1+tan?0 1+cot?0 


1 1 
a7, ¢———.- 
sec*@ cosec”0 
= cos* 0+ sin’ = 1 
1 
119. (3) sin®-cos0 = 2 
sin® + cos® = x 
On squaring and adding. 


2(sin20 + costo) = + x? 


1 7 
we 2-—==— 
> 2 a4 
> xe 
sinA 


120. (1) Ty cosA * 1-cosA 


sin A(I—cos A)+ sin A (1+cos A) 


sd (1+ cos A) (1— cos A) 


= sinA~- sinAcosA 
+sinA + sin A. cosA 


Uap 
1-cos*A 
2sinA 2 A 
= Gmta 7 2 cosec 
1a1. (4) rsinO=1 
rcos0 = J3 
sin@ 1 
= tan0= 
=> cosd oy 
~ WB tano+1 


a 8x eieisi=2 
B 
122. (2) According to question, 


xcos 0-ysin 0 = fx? 4 y? 10 


cos?@ sin?@ 1 
a) BF ge 
Y 


sing = i 
Ix? + y? 
cos@ = x 
yeow 
From equation (1) 
y 
cos 0 ~ sind = 
ie +y Aeron 
cos? sin?@ 1 
a o eye 
jeg 
(x? +y7)a? (x? +y7).b? 
_ Al 
7 x7 +y? 
a 4 
re ay 
2a 


Ge —____ 


123. (3) tan @-cot 8=0 
> tan 0= cot @ = tan (90° - 6) 
=> 0=90°-0=> 20=90°>0=45° 
-. sin 6 + cos @ 
= sin 45° + cos 45° 


1 1 2 

‘EEE 

124. (4) cos*® + sin*® = (cos*@ + 
sin*6)? ~2 cos"0sin*0 
From maximum value, 
2 sin*0.cos70 = 0 
Hence, sin‘ + cos*0 
=(1P-0 
=l 

125. (1) 3 sin + 5 cos0 = 5 oli) 
5 sind - 3 cos0 = x fii) 
On squaring and adding. 
9 sin?0 + 25 cos*0 + 25 sin*0+9 
cos"0 = 25 + x7 


=> 9 (sin?0 + cos*0) + 25 (cos?0 + 
sin?0) = 25 +2 


=> 942582542 
=> x29 
=> x=33 
126. (4) sin® + sin*6 = 1 
=> sin0 = 1 - sin? = cos*0 
2. €0s*@ + cos*@ 
= cos" + (cos”6)? 
= cos?@ + sin?0 = 1 
127. (1) tan 0 + cot =2 


1 
tand+——=2 
= *Tano 


tan?0+1_4 
and 


> tan? 0+ 1 =2tan@ 

=> tan? 6-2 tan0+1=0 
=> (tand-1P =0 
=>tan0-1=0 

=> tan 0= 1 = tan 45° 
=>0=45° 


128. (4) cosax = x?7~x4 


TRIGONOMETRY 
1 
1+ ~sec? 27° 
129. (4) cot 63° 63° + 


1 
+ ~ cosec?27° 
sin” 63° 
= 1 + tan?63° ~ sec? 27° 


+ cosec? 63° - cosec* 27° 
= 1 + tan? (90° - 27°) ~ sec? 27° 
+ cosec? (90° - 27°) - 
cosec? 27° 
= 1 + cot? 27° - sec? 27° 

+ sec? 27° ~ cosec? 27° 
= 1 + cot? 27° - cosec* 27° 
=1-1=0 


[- cosec” - cot? @ = 1] 
130. (2) 
cos# __cos@{l+sind) 
*= 1-sin@ (1-sin@)(1+sin@) 
cos 01 + sin) 
1-sin?0 
_ cos Ol + sind) 
cos? @ 


l+sin@d 
._—_— 


cos @ 


cos @ 
l+sing 


131. (2) 4 


ie] 
a 


kk 
= Vee 2k 

1a ae 
“2 ws 


132. 2) sin = x? 2x42 
Putting x= 1 
sin5 =1-242=1 


133. (1) Expression 
sin 43° _ cos19° 


* 0847" * sin71° — 8% 60° 
sin43* | __cos 19° 
= cos(90°-43°) © sin(90°-19°) 
2 
. sx(2} 
2 
cos 19° — sl 
cos 19° 4 


[sin (90° - 8) = cos 0; 
cos (90° ~ 6) = sin 6] 
2=0 


134. (2) sin?7d°+sin® 824° 


+ tan? 2° . tan* 88° 
. sin?7 Le+sin?(90--72°) mn 
2 2 
tan? 2° . tan? (90° - 2) 
= sin? 75 *+cos?7 5+tan?2°, 
- cot? 2° 
[++ sin (90° - 0) = cos 0; 
tan (90° - 0) = cot 0] 
=slele#2 
135. (2) 1 - 2 sin + sin‘ @ 
= (1 - sin’@)? = (cos*0P = cos0 
136. (2) Expression 
= cot 9°. cot 27°. cot 63° . cot 81° 
= cot 9°. cot 27°. cot (90° = 27°) . 
cot (90° = 9°) 
= cot 9°. cot 27° . tan 27°. tan9° 
[tan (90° - 6) 
= cot 6; cot (90° - 6) = tan 6] 
= cot 9° . tan 9° . cot 27° tan 27° 
= 1 [tan0.cot 0= 1] 
137. (2) (1 + sin A) (1 + sin B) (1 + sin 
C) = (1 -sin A). (1 - sin B) (1 - 
sin C) = x (Let) 
* x. x=(14sin A) (1+ sin B) (1 
+ sin C) (1 ~ sin A) (1 ~ sin B) (1 ~ 
sin C) 


= = (1 ~sin* A) (1 = sin* B) (1 
= sin* C) 


=> + = cos*A . cos* B . cos* C 


=> x=+cosA.cos B . cos C 


a x 
 O<A,B,C< 2 


©. X= cos A. cos B . cos C 
138. (4) tan*8 + 3 = 3 sec 8 

=> sec0-1+3=3sec0 

=> sec’O - 3 sec 0+2=0 

=> sec’O - 2 sec O- sec 0+2=0 

=> sec (sec 0 - 2) - 1 (sec 0-2) =O 

=> (sec 0-2) (sec 0-1) =O 

=> secd = 2o0r1 

=> 0 = 60° or O°. 
139. (3) sin 0 = 0.7 

2. cos 8 


= Vi-sin?9 = yi-(0777 
= vi =0.49 = JO51 

140. (3) Expression = sin? 65° + sin® 
25° + cos’35° + cos* 55° 
= sin? 65° + sin? (90° - 65°) + cos? 
35° + cos? (90° - 35°) 
= sin? 65° + cos?65° + cos? 35° + 
sin? 35° 
sl+1=2 

141. (3) x.sin 60°.tan 30° 
= sec 60°.cot 45° 


=> xe2x2a4 


142. (4) 3 ivsind +2 Jimsind 
=} (Viv sin6O" + JI=sin6o") 
Perey 
= ap 2+ +b-B) 
(oor e7) 
= (V3 +1+ 48-1) 
= 23 YB c05 30° 

4 2 


= cos. 


= Sp +2-1exx2 
<= 


3 
Zriexx2 


22x 

3 

=> 2exx2oxe tn 
2 

sina —cosa 


sina + cosa 
- 1+tan’@ 


144. (2) tan 0= 


(sina - cosa)” 
{sina + cosa 


=> seco 


(sina + cosa}? + (sina — cos a)? 
. {sina + cosa! 


Asin? a + cos? a) 


= sec = 
(sina + cosa)” 


+2 
sina + cosa 

= sina + cosa = + JZ cos0 
145. (1) 7 sin’ + 3cos*0 = 4 

On dividing both sides by cos*0 

7 tan +3 = 4 sec’ 

=> 7 tan*@ +3 = 4 (1+ tan*6) 

>7 tan” +3=4+4 tan’ 

=> 7 tan - 4 tan*0 =4-3 

=> 3tan®=1 


1 
= tan®= 3 


> tand= Jy 


146. (4) tan 9° = © 


q 
_ sec? 81° sec? 81° 
” Tyeot8i°  cosec*B1° 


1 2 
=——sin?81° 
cos” 81° 
= tan*81° = tan*{90° - 9°) 


¢ 


= cot’ = 
Pp 
147. (4) secO + tand =5 
. sec*@ ~ tan?0 = 1 
= (sec® — tan®) (secO + tan®) = 1 
1 
=> secO -tan0 = 3 


.. (see® + tan®) - (secO - tan®) 


si. Bo! 
=55 == 

2tand = % — tno = 22 
> = 5 > = 5 
tan0+1 1245 
* Tand=1 12-5 
7 
~F 


148. (4) tan”0 = 1 -e? 

2. sec + tan"O . cosecd 

= secO + tan@ . tan® . cosecO 
sino 1 
cos@ sin 
= secd + tan70 . sec 
= sec@ .(1 + tan?0) 


= secO + tan*0 . 


1 
= (1+ tan? 9)? . (1 + tan) 


3 3 
= (1+ tan? 6)2 = (1+1~e)2 
3 
= (2-e)2 
149. (2) When 0 = 60° 
1 
cos@ = z: 00878 = 
2. €088 > cos?0 
150. (1) xsin60° tan 30° - tan245° 
= cosec 60°. cot30° ~ sec?45° 


Bay 
ers Ss 


= 
4 


$$$ sex—__—§ 


- $8) 
as = =2-2=0 


zai 2 
=F wloxe 


151. (3) x = aseca . cosB 


x 
= J = seca . cos 
‘Similarly, 
y z 
‘p 7Seca. sinB, [ = tana 
2 
2u8 
ab? 


= sec*a. cos*B + sec*a . sin*B ~ 
tanta 


= secta (cos*f + sin®B) - tan?a 
= secta ~ tan?a = 1 

cos a 
cosp 
On squaring both sides, 
cos*a = a? cos"p 

= 1 -sin?a = a (1 - sin®p) ...() 


Again, sina = bsinB 
=> sin?a = b? sin?p 


.. From equation (i), 

1 = B sin?p = a? - a? sin?p 

= @ sin?p - b? sin?B = a? -1 

=> sin?p (a? - b*) = a? -1 

a*-1 

=> sin*B = =—> 

mp a’ -b 
153. (2) Expression 

cos” 60°+4 sec” 30°- tan? 45° 

sin? 30°+ cos? 30° 


(3) 44) 


[+ sin?0 + cos?0 = 1) 


152. (3) =a => cosa = acosp 


154. (1) 
sin? 30° cos? 45° + 5 tan? 30° + 


3 
@ sin? 90° - 3 cos? 90° 


3 

zx 1-3x0 

2g ey tS 
=Z*Zt5*gtg 
1 5 3 _ 3+40+36 
=O 3°" 2" 24 
i 

"ti "3 oa 


1 
156. (1) cos? @~ sin? 0 = > 


cos*@ - sint @ 
= (cos? 0 + sin? 6) (cos? @ - sin? @) 


1 
156. (3) tan = FF : cot = JT 


, cosec”0 ~ sec” 0 
~ cosec*0 + sec? 0 


1+ cot? @- (1 + tan?) 
1+cot? @+1+tan?@ 


cot? @- tan? 
* or dsten 642 
cot” @+tan” 0+2 


aire) 
*eant G+ 


ees 121-1 
= T = 121+1+22 
1l+—+2 © ———— 
ll 11 
120 5 
“144 "6 
1 x 
157. (1) Expression = fz sin & -cos 
x 
Stan— 
x z zx —+A 
P Beast coal ja 12sin 


E 
1 
. 
S) alakrle 
1 
ale 


15+16 
- H- 

3 
sos St 
= 20 * 9 * 60 


159. (2) acos 0+ bsin@ =p 
asin 0- bcos @=q 
On squaring and adding, 
a cos? 0 + b? sin? 0+2ab 
sin 8 . cos @ + a? sin? 6 + b* 
cos? @- 2 a bsin 0. cos 8 
=p+e 
= a® cos? 0 + a? sin? 6 + b? 
sin? 6 + b? cos? 0 = p? + q@ 
= a? (cos*@ + sin*0) + b? (sin?0 
+ cos*@) = p? + q 
a @+Paped 


Ser 


160. (2) (sin a + cosec a)? + (cos a + = a<90°, 5 
sec a)? = k + tan? a + cot? a ». Ssina-3=0 4 1 
= sin? a + cosec? a +2 sina . =5sina=3 +5 * (a) *WeP=0 


cosec a + cos*a + sec?a + 


2 cos a.sec a = k + tan®a + cota gia sige sx 3 9. 1 4 1 
= sin? a + costa +2 + cosec2a + 5 a 24% 5 * 5 *a* 
seta+2=k+tan?a+cot?a | 163. (1) 3sin0+5 cos 0=5--- (i) 3=0 
= 5 + cosecta + secta = k + 5 sin 0 - 3.cos 0 = x(let)-- (ii) 3x 6 
tan? a + cot? a On squaring and adding both the =Tit+g =o 
=>5+1+cot?a+1+tan?a=k equations. 
+ tana + cot? a (Ssin 0 + 5 cos 0)? + (5 sin 0-3 3x 6 5-6 
= 7+cot®a+tanta=k+tanta+ cos 0)? = 5? +32 Se BS. 
cota. = 9 sin*@ + 25 cos”@ + 30 sin 8 
=k=7 cos 0+ 25 sin? 0 + 9 cos? @ - 30 Spout gee ee 
sin 0 . cos 0 = 25 + 2 5° 3 15 
161. (1) sin 21° = = = 9 sin®0 + 9 cos?0 +25 cos? 0+ | 167. (4) 7 sina =24 cosa 
y 25 sin?® = 25 +27 sina 24 24 
= 9 (sin? © + cos?0) + 25 (cos + -cn" 7 oF 
sin’@) = 25 +7 
=> 94+25=25+x2 24 
= ieee yx => @29>x=23 2 mas fivaata = (2) 
y y 


164. (2) tan 0 + cot 0 =2 
i578 49+576 
1 = ——— —@. 
=> tan0+ — =2 49 1 49 
625 


= see 21° - sin (90° - 21°) =m" 
= sec 21° - cos 21° ; 7 
=> tan? 0 +1 =2 tand ‘cosas ST = 35 
2 2 - 
. y _ Wy? -x => tan*0 eres <0 14 -75 7 
ye-x? 7 = (tan 0-1)? =0 Senet; 70 Coma 7 SOR 
= tanO- 1=0= tand=1 ibe re we 
y? = (y? - x? x? 7 25 7 
=x} a = 48-21-25=2 
— < cotO= —— =1 
uyy x Uyy xX tan@ 


3 
-. tan®@ + cot'@ = 1+ 1=2 168. (2) 2 cosec?30° + x sin®60° - 


=0 


=> 5Ssina (sina +1)-3 (sina +1)=0 


= (5 sina - 3) (sina +1) =0 


162. (3) seca + tana =2 166. (3) tan 1°. tan 2° . tan 3°... tan tan?30° = 10 
89° 
yee pe eS = (tan 1° . tan 89°) 
cosa ~ cosa (tan 2°. tan88*) ... tan 45° => 2x (22 +xx 2 
l+sina = (tan 1°. tan(90° - 1°) 
= cosa 7? (tan 2° tan (90° - 2°) .. tan 45° iy 
= 1+sina=2cosa = (tan 1°. cot 1°) [+ =10 
=> (1+ sina) = 4 cosa {tan 2°. cot 2°) .. tan 45° 
= 1+sin’a+2sina elt.let 3x 3 1 
= 4(1- sin*a) [tan (90° - 8) = cot 6] >B+ 4-74*3 =10 
=> 1+ sin*a +2 sina 3 % F 
=4-4sin’a 166. (3) xsin®60° - > sec 60°. tan230° =. wus 
2 >, =10+ a 8 
=> 5sin’a +2sina+1-4=0 
= 5sin%a +2 sina-3=0 4 3x 9 
= sin?45° . tan? 60° =0 ae 
= 5 sin*a +5 sina -3 sina -3 *sS = 27 2 3xa9 


169. (2) tan?@ - sec?@ = ~ (sec? - 


tan?6) = -1. 
31 
170. (2) 29 tan0 = 31 = tanO = >> 
29 
1+ 2sin0.cos® 


Expression = 79 sin @cos0 


sin? 0 + cos? 0 + 2sin@.cos0 
sin? 6+ cos? @-2sin.cos@ 


(sind +cos0)” 


* (sin 0 -cos0) 
sin@ cose 7 
mind , cosd ; 
= | 338 oT). at 
— tan@-1 
cos cos 
31, (31429) 
+1 
=|31_,| =| 3i-29 
29 29 


171. (3) 
A, D 
B' c 
ZACD = 45° 
4BAC = 45° 


©. (tan? ZCAD + 1).sin? ZBAC 
= (tan? 45° + 1) sin? 45° 


2 
1 1 
nt otin(S) ase ot 
172. (2) tanx = 
+ sin 30° 


sin45°.cos45° 


TRI! iOMETRY 
= [eses® _ [(—cos@i(l - cos8) 
T+cos8 = (1+ cos0)(l —cos8) 


(Rationalising the numerator and 
the denominator) 
(dl -cos0)” (-coso)” 
“Vi-cos?0 Y sin?0 
1=cos@__1__cos 
sind sind sind 
= cosec8 — cotd. 
174. (2) Let the angles be A and B 
where A> B 
- A+ B= 135° 
and, A-B 
we ee 
12 12 x 
On adding 
A+B+A-B 


= 135° + 15° = 150° 


= 2A= 150° > a= 222 275: 


. A+ B= 135° 
=> B= 135° - 75° = 60° 


175. (3) A 


From AADC, 
cb __aD 
sinDAC  sinACD 
cD AD 
= 
sin DAC sine 


1 cD 
=>AD= a sinDAC (ii) 


From equations (i) and (ii), 


¥% Bp 1 oc 
2 ‘sinBAD ~ ¥2 sinDAC 


sin BAD 1 

= Gapad 7 225 
ee 
“his Je 


176. (1) sin 3A = cos (A - 26°) 
= cos (90° = 3A) = cos (A ~ 26°) 
= 90° - 3A =A ~ 26° 
= 90° + 26"=3A+A 
> 4A=116 


az US 29 
aan" 
sin?9-2sin‘o 
ee 
2cos* 0-cos* 6 


sin? 0(1 - 2sin? 0) 
~ cos* 6(2cos @~1) 


177. (1) sec*@ - 


= sec*0 


sin 0(1 ~ 2(1 ~ cos” 9)) 
. ~ cos? @(2cos* 6-1) 
(2cos” 0-1) 
sec?0 - tan?9 ——5—— 
~ 2cos" 0-1 
= sec’ - tan?0 = 1 
178. (8) x= a (sin@ + cos@) and 
y = b(sin@ - cos®) 


= X= sin0+cos@ and 
a 


uv 
2 =sin@-cos0 
b cos! 

2 

x 

. ate = (sin® + cos0)? + 
{sin® - cos0)? 
= sin*@ + cos*0 + 2 sin@.cos0 + 
sin?@ + cos@ ~ 2sin@ . cos0 


= 2 (sin? + cos*@) = 2 


179. (4) sin 50 = cos20° 

=> sin 50 = sin (90 - 20) 

= sin 70° 

= 50=70° 

70 44. 

>= 5 = 14 
180. (3) 2 secO = 3cosec*O 

2 3 3 
cos ~Sin?0 - cos? 0 
Wap stooges 

=> 2cos*0 + 3cos8 - 2=0 
=> 2cos*0 + 4cos@ ~ cos0 - 2 =0 
=> 2cos0 (cos@ + 2) -1 (cos + 2) 
=0 

= (2cos0 - 1) (cos0 + 2) = 0 
.. 2cos0 - 1 = 0 as cos +2 #0 


> =z 


1 
= cos = 5 = €08 60" or cosy 


n 
>O= 3 


181. (4) Expression 
fixsino | fesine 
*Yi-sind " Vi+sino 
e Fsinol +sind) 
= ¥(.-sino)(1 + sind) 
(1 —sin 6)(1 — sin) 
\ccceeacee 
ter = sino)? 
‘T-sin20 
Ja +sinoy 
cos’ ae 


l+sin@ 1—sind 
_—_—_—-+ 


cos0 cos® 
1+sin0+1~-sin0 2 
. cos * cos 
= 2 secd 
3 
182. (2) cos = = 
5 
328 
~ 3 


25, _ [25-9 _ fis 
“Yo “V¥9 “V9 
* 
73 

0 
sin@ . sec® . tand = qane 

2 

~avo=(5) =F 


(4) tan2A + cotA - sec*A . cosec*A 

= tan?A + cotA - (1 + tan?A) (1 + 

cota) 

= tan’A + cot?A ~ (1 + tan’A + 

cot7A + cot7A.tan?A) 

= tan7A + cot?A~ 1 - tan*A- cot7A 

~ cot?A . tan?A 

=-1l-1=-2 
[tanA . cotA = 1] 

(4) sin (4a - B) = 1 = sin 90° 

=>4a-fB=90° ..() 

cos (24 +f) = > = cos 60" 

=> 2a+fP=60°  ...{ii) 

On adding equations (i) and (ti), 

4a -B + 2a +B = 90° + 60° 

150 

= 6a = 150° > a= ~~ =25° 

From equation (ii), 

2x 25+ = 60° 

=> B = 60°- 50° = 10° 

©. sin (a + 2p) 

= sin (25 + 2 x 10) 


1 
=sin 45° = a 


(*) cosecd = JZ 


cot® = ycos ec70~1 


(8) -1- B- 2 


2. cot - cosecd = 2 — 3 
- 12-4) . (6-6) 


(2) 4cos*8 ~ 4cos# + 1 = 0 
=> (2 cosd - 1)? =0 
=>2cos6-1=0 
=>2cos6=1 


> cost = > 


=>6=60° 
-. tan (6 -15°) = tan (60° -15°) = 
tan 45°=1 


= cos 60° 


187. (1) (rcos0- J3 FP +(rsin6-1F =0 


=> reos@- JZ =Oand rsine- 
1=0 

> reos@= /3 and rsind=1 
+. Pcos*6 + sin’ = 341 

=> PF (sin*® + cos”) = 4 
>ra4>re2 


; rsin@ 1 
-tan@= Teos® = ry 


and rcosé = JZ = cos0 = 


= sect = 
ro 
rtan0+sec0 B iB 
* TsecO+tand ~ 1 
+ 
BB 
(e) 
= r+1 
V3 
2r 2x2 4 
“P41” 441 "5 
@ 
sin 25° cos 65°+cos 25° sin 65° 


tan” 70°—cos ec” 20° 
sin 25° cos(90°-25°) + cos 25° 


= Sin(90°-25°) 


tan? 70°-cos ec*(90°-70") 


“2 sin(90°-0) = cos0 
cos(90°-6) = sin@ 
cos ec(90°-0) = sec 


= sin 25° sin 25°+ cos 25°.cos 25° 


tan” 70°—sec” 70° 


sin? 25°+ cos? 25° 
* ‘tan? 70°-sec? 70° 


189. (1) sin (8 + 18°) = cos 60° 
= cos (90° ~ 30°) = sin 30° 
= 0+ 18° = 30° 
= 0 = 30° - 18° = 12° 

1 
“- 60858 = cos 60° = > 
3 9 

190. (1) tand = > tan*0 = 75 

Expression 
4sin? 0 ~2cos”0 

a san o=2c8 
4sin? 0+ 3cos70 


cosa 
191. (3) Tosp 7 


=> 1 -sin*’a = a (1 - sin’p) 
=> 1- bP sin*B = a’ - a sin®p 
=> 1 - a = B’sin®p - a? sin"p 
= l= @ = (b - a") sin®B 


1-a? a?~1 


= sin’ = 73 Gt "at-b 


192. (1) 


TRIGONOMETRY 
ABCD is a concyclic quadrilater- 
al. 


4A+ ZC = 4B+ 2D = 180° 

-. Z4A=180°-2C 

<. cos A = cos (180° - C) 
=-cosC 

and cos B =~ cos D 

.. cos A + cos B + cos C + cos D 
= cos A + cos B- cos A-cos B=0 


193. (3) /3 tanO=3 sind 


ne same 
3 cose * 


ew 
ote Eo 
sa-aove( Ef (3 


"3° 3°73 


194. (3) A= 45°, B = 30° (let) 


-. sin (A + B) = sinA . cosB + cosA 
. sinB 

=> sin(45° + 30°) 

= sin45°. cos30° + cos45° . sin30° 


195. (4) 4 


3 1 V3+1 
= 2/2 * 22 * of2 
B= 
ZA=60° 
ZC = 180° - 90° - 60° = 30° 

ze 
cosC = TA 
Be 
= ©0530" = Ty 


196. (2) tan20 . tan30 = 1 


=> tan30= =cot20 


— 
tan20 
= tan3@ = tan (90° - 20) 
= 30 = 90°- 20 

= 30 +20 = 50 = 90° 


0-5 =18 


197. (3) cos*a ~ sin*a = tan*p 
=> cos*a ~ (1 - cos*a) = tan*B 
=> 2cos*a ~ 1 = tan*p 
=> 2cos*a = 1 + tan*B = sec*pB 


ae 


sin’ = 1 - cos*B 


Note : It is an identity. 


198. (3) tan(A + B) = /3 = tan60° 
=>A+B=60° ..(i) 


1 
tanjA -B) = “Jy = tanso° 
= A-B= 30° ...(ii) 
- A+B+A-B = 60° + 30° 
=> 2A=90° 


90° 7 
>A= Tr = 45) 


199. (3) Expression 
sin -2sin°0 
> 3 
2cos” 8 -cos0 
sino -2sin*o) 
. cos 0(2cos? 6 - 1) 


sin@ (1-2(1~-cos”6)) 
* cos0” (2cos* 0-1) 


tano 2+ 2cos 0-2) 
(2cos” 6-1) 


7 
200. (4) rsind = 2 


73 


rcos0 = —— ...(ii) 


On squaring both equations and 
adding, 


Psin*0 + Pcos*O = (gy bf (7) 


1 (sin0 pee 
> Pris + cos*6) = TT rn 
49+147 196 
> —_—, 274 =49 
r= f49 =7 
1 
201. (4) sind = = = sin 30° = sin = 
2 6 
oz= 
>on 
I: 180° = x radian] 
coseed 
AOFb= 5 > G tbe 
R_x Sa-x 
=¢"2°6" 6 
2e ok 
"6 "3 
x V3 
aing= sing => 


202. (2) 2 sin%® + 3cos0=3 
=> 2 (1-cos"0) + 3 cos 8 = 3 
=> 2-2 cos¥+3cos0=3 
=> 2cos*®-3cos0+1=0 
=> 2cos*®-2 cos0- cos0+1 
=0 
=> 2 cos 6 (cos 6 - 1) -1 (cos 0 - 
)=0 
= (2 cos 8-1) (cos 0-1) =0 
=>2cos0-1=O0>2cos@=1 


1 
=> cos 0= 2 70=60° 


or, cos 8-1 =0>cos0=1 
=>0=0° 


203. (1) 2 SiN’e = 3 cosd 
=> 2(1 - cos?6) = 3 cosO 
=> 2-2cos"@ = 3 cos® 
=> 2cos*0 + 3Scosd -2=0 
=> 2cos*@ + 4 cos® - cos 0-2 
=0 
=> 2 cos6 (cos@ + 2) -1(cos® + 2) 


=0 

= (2cos0 - 1) (cos® + 2) =0 
=> 2cos@- 1 = 0 because 
cos0 +240 

=> 2cosd=1 


1 
= cos0 = 5 = cos60° 


=>0=60° 
204. (3) a(tan0 + cot0) = 1 


sin@ | cos@ 
>a +o ol 


cos@ sin@ 


sin? @ +cos0 
= 4|sind.coso | =! 


=> sin@ . cos0 = a wel 
sin@ + cos0 = b 
On squaring both sides, 
sin*@ + cos*0 + 2 sin@ . cos0 = b* 
=>1+2a=P 
=> 2a=b-1 
205. (2) cosec?A ~ cot” A= 1 
(cosec A + cot A) (cosec A - cot A) 
=i 
i 
cosec A - cot A= 3 


cosec A+ cotA=3 
On adding, 


1 
2cosecA= > +3 


‘ 3 
.sinA= = 


206. (1) sin® x + 2 tan® x- 2 sec? x + 
cos*x 
= sin*x + cos*x- 2 sec*x + 2 tan*x 
= 1-2 (sec*x- tan*x) 
2l-2s-1 
[sec*x - tan*x = 1, 
sin? x + cos? x= 1] 


207. (1) x= asec 0 


= sec? 0 - tan? = 1 
208. (4) sin? 1° + sin? 2° + sin? 3° + 
sue + Sin? 89° 
+ sin? 89°) + (sin? 2° + 
.. to 44 terms + sin? 


= (sin? 1° + sin? (90° - 
2° + sin? (90° ~ 


anil) 


= (sin? 1° + cos? 1°) + (sin? 2° + 


1°) + (sin? 
2°) +....t0 44 


1 
cos? 2°) + ....to 44 terms + 2 


[sin(90° - 0) = cos} 


1 
to 44 terms + > 


elele.... 2 
[sin*0 + cos”@ = 1] 

44d naar 

a44+5 =445 


cos*@+sin"@ cos’ @-sin*o 


a08. cos@ +sin@ ~ 


cos@-sin® 


(cos 6 + sin 0)(cos” 0 + sin? 0 
~cos 0. sin 0) 
cos0 + sind 


{cos 6 ~ sin0)(cos” 6 + sin? 0 
‘ +cos@.sin 6) 
(cos 0 — sin®) 


= cos*0 + sin@ - cos . sind + 
cos76 + sin?0 + cos . sind 
=l+l=2 


x 
210.9 sin 17 = 


sin 73° = sin (90° - 17°) 
=cos 17° 
». €08 17° = ff —sin?17° 
fe Wr x? 
mee 


a 


211. (3) cosecd + cotd = J ...() 
cosec’@ - cot?@ = 1 
=> (cosecO + cot@) (cosecd - cot®) = 1 


1 
=> cosec® = cole = =F Ati) 
.. cosec8 + cotO + cosecd - cot® = 

1 
3 
85 
341 
=> 2 cosec = oe 


4 2 
mcoeset= Se" Ts 
212. (3) cos a + sec a = JZ 


-. cos*a + sec*a = (cosa + seca)® 
~ 3 cosa . seca (cosa + seca) 


= (43) -3xv3 
= 3V3-3/3 =0 


213. (1) sind + cos0 = /Zcos0 
=> V2 cos0- cos = sind 


= cos0 (V2 ~1) = sino 


cos®_ 1 
=sind J2-1 


241 
= W2-naen ~ 241 


cot0 = J2 +1 


2 
214. (1) cos‘ - sin‘ = > 


=> (cos*@ + sin6) (cos*6 - sin*6) 
2 


3 


[ <cos*@ + sin = 1] 


2 
=> cos*8 - sin*6 = 3 


2 
=> 1-sin’®-sin’®= > 


1-2smo= 2 
> 1-2sin'O= 3 


cot 30°-cot 75° 


1.0) tan 15°- tan 60° 


cot(90°-60°) ~ cot{90°-15°) 
= tan 15°- tan60° 
tan 60°-tan15° 
* tan15°-tan6o> ~~! 
216. (3) sin 6 + cos 0 = p 
sec 0 + cosec 8 = q 


1 1 


= cosd * sino “4 

sin® +cos@ 
= sind.coso =4 

sin0 +cos0 

* 4 -) = \Snecose 
{{(sin8 + cos6) -1) 

sin+c0s0 og 
= “sind.coso_* (*n"6 + cos" + 
2 sin8.cos6 - 1) 

sin@ + cos 0 

sind.coso * 2 Sin@ . cos® 
=2p 


217. (2) sin (3 a - 8) = 1 = sin 90° 


=> 3a-fB=90° ... (i) 


1 
cos (2a + B) = 3 = cos 60° 


=>2a+P=60° .... (ii) 
By adding both equations, 
3a + 2a = 90° + 60° 

=> 5a=150 


218. 


219. 


(2) sin (60° - 4 = cos (y + 60°) 
=> sin (60°-xj = sin (90°- y- 60°) 
[ «: sin (90° - 0) = cos 0) 

=> 60°-x 

= 90° - y - 60° = 30°- y 

= x- y= 60° - 30° 

=> x-y=30° 


1 

- sin (x= y) = sin 30° = > 
x 

(3) x= asec O=> a mee 


and, y= btand > # = tano 


2 2 


a 4 sec’O - tan*0 = 1 
gh eee 


221. 


4) a+ b+ 2 = ab+ be + ca 
=> 2a? + 2b? + 2c? = 2ab + 2be 
+ 2ca 
SPP ePe Pera - 
2ab ~ 2be - 2ca = 0 

= @+b?-2ab+ b+ ~ 2be 
+2+@-2ca=0 

=> (a- bP +(b- d? +(c-a?=0 
=> a-b=s0>a=b 
b-csO0>bec 
c-asO0>c#a 

’. AABC isan equilateral triangle. 
. 4A= ZB=2C=60° 

*. sin?A + sin*B + sin?C 

= 3 sin?A = 3 x sin? 60° 


of] 


3x3 9 
a— 

4 4 
(3) asind+bcosB=c __... (i) 
acos®- bsin® = x (let) — ... (ii) 
On squaring equations (i) and (ii) 
and adding. 
a@’sin?0 + b’cos?0 + 2ab sind. 
cos + a’cos”0 + b*sin?0 - 2ab- 
sin®. cos® = c +7 
=> a? (sin*0 + cos?0) + b? (cos?0 + 
sin?0) = 2 + 7 
=> @+Peet+ xe 
=> Yed+P-2 


= xe ya2+b? 


222. (3) sin + cos® = J/2 sin (90° - 0) 


=> sin@ + cosd = JZ cose 
=> sin = J2 cos® -cos0 
=> sin@ = cosé (,/2-1) 


cos @ 1 
= Sino * 2-1 


1 
> cot = Ey 
1 (2 +1) 


x 
2-1 (V2+1) 


223. (1) 3 (sec?0 + tan20) = 5 
5 
=> sec’@ + tan70 = 3 


=> s0c0 + secto-1= 5 


cs) 


= 2secto2 34128 
4 2 
sec?@ = — > sec 
= “3> "= 


8 


=> coa8 = <> = cos 30° 
=>0=30° 


1 
* ©0820 = cos 60° = 2 


cosec 60° 
2 
~+ (Sf $22 
Be 
ps 
axxgx y= 8 


225. (2) tMa=2 


cosec”a -sec*a 


* Cosera + seca 


1+cot? @-1-tan?a@ 
—sJ__F- 
l+cot°a+1+tan°a 

cot” a - tan?a 
cot? a +tan?a+2 


dig 1-16 
x * Trie+ 
—+4+2 

+4+ 7 
-15  -3 

23° 65 


3 
226. (3) sin (6 + 30°) = “fF 


$8 
“28 = 2 
= sin (0 + 30°) = sin 60° 
=> 0 +30° = 60° 


227. (1) 4 cos*0 - 4/3 cos0+3=0 


=> (2cos0)? ~ 2.2 cosd. JZ + (J3)? 
=0 


=> (2cosd- 3)? =0 
=> 2cos0- JZ =0 
=> 2cos0= /3 


secd 2 
=> 2sec 0-2 =3 secd 
=> 2 sec0 - 3 sec8-2=0 
=> 2 sec’ - 4 secO + sec8-2=0 


=> 2 sec8 (secd - 2) + 
1 (secd - 2) = 0 
= (2 sec + 1) (secd - 2) = 0 
=> sec = 2 because 2 sec +140 
0 is positive acute angle. 
229. (2) tan (5x - 10°) = cot (5y + 20°) 
=> tan (5x- 10°) = tan (90° - 
(Sy + 20°) 
=> 5x- 10° = 90° - 5y - 20° 
=> 5x + 5y =70° + 10° 
= 5 (x+y) =80° 
a 
Sxeyues 
230. (4) sin® + sin*0 = 1 
= sinO = 1 - sin*@ = cos*8 
Now, cos'*0 + 3 cos'O + 3 cos"0 + 
cos*@ - 1 
= (cos? + cos*O)* = 1 
=(sin*6 + cos*# - 1 = 1-120 
231. (3) tan 11°.tan 17°.tan 79°.tan 73° 
= tan 11°.tan 17°.tan (90° - 11°). 
tan (90° - 17°) 
= tan 11°.tan 17°.cot 11°.cot 17° 
= tan 11°.cot!1°.tan17°.cot 17° 
=Ilxilel 
[-» tan (90° - 0) = cot0: 
tanO . cot0 = 1] 
232. (2) sin A+sin*A=1 
= sin A= 1 - sin’A = cos*A 
<. €os*A + cos*A 
= cos?A + (cos*AP 
= cos?A + sin?A = 1 
233. (3) (1 + sec 20° + cot 70") 

(1 = cosec 20° + tan 70°) 
= (1 + sec 20° + tan 20°) (1 - 
cosec 20° + cot 20°) 

[-: tan (90° - 6) = cotd ; 

cot (90° - 0) = tand] 


=16 


1 ee) 
sin20° sin 20° 
cos 20°+1 + sin 20° 
. cos 20° : 
sin 20°-1 + cos 20° 
sin 20° 


(cos 20°+sin 20°)? ~1 
* ~~ sin 20°.cos 20° 


cos? 20° sin? 20°+2sin 20° .cos 20-1 
ae ee ee 
sin 20°.cos 20" 


234. (1) 


1+ 2sin 20°.cos20°-1 


sin20°.cos20° 


tanA ~secA -1 
tanA +secA +1 


_ LANA -secA -(sec7A - tan?A) 
tanA +secA +1 


(tanA — secA) - fsecA - tanA)(secA + tana) 
= tanA + secA +1 


{tanA ~ sec) + (tanA — secA)(secA + tanA) 


tanA +secA +1 
(tanA — secA)(1 + secA + tamA) 
tanA +secA +1 
5 ae 
= tanA - secA = anol. 
sinA -1 
= cosA 


235. (4) 2 sina + 15 cos*a = 7 


= 2 sina + 15 (1 - sin?a) = 7 
= 2 sina + 15 ~ 15 sin’a = 7 
=> 15 sin’a - 2 sina-15+7=0 
= 15 sin’a ~ 2 sina - 8 = 0 
= 15 sin’a - 12 sina + 
10 sina - 8 =0 

= 3 sina (5 sina ~ 4) + 

2 (5 sina - 4) =0 
= (3 sina + 2) (5 sina - 4) =0 


4 
=>5sina-4=0>sina= > 


5 
2 
sina # ~ 3g because a is acute 
angle. 
15 
. coseca= SOT =| 


(25-16 [a 3 
“Vy 16 “Vie “4 


236. (4) Let, A = 45° 


B=30° 

sin (A-B) 

= sin A. cos B- cos A. sin B 
=> sin (45° - 30°) 


= sin 45°. cos 30° - cos 45°. sin 30° 


=> sin 15° 
1 1 
-pxB-gxt 
8% 1 8-1 
= 242 ~ 242 ~ oJe 


237. (2) sec x + cos x = 2 


=> cos*x+ 1 = 2 cosx 

= cos?x-2 cosx+1=0 

=> (cosx- 1)? = 0 = cos -1 =0 
=> cos=1 

 seex= 1 

. sec'®x+ cos'®x= 1+ 1=2 


238. (1) sin‘ 0 + cost @ = 2 sin? 0. cos? 
8 


=> sin* 0 + cost @ 

~2 sin? 0. cos? = 0 
=> (sin? 0 - cos? 6)? = 0 
= sin? @- cos? @ = 0 
=> sin? = cos? 0 
=tan?0=1—>tan0=+1 
» Ois acute angle. 


290. (2) Expression 


= sin*# + cos*® 

= (sin7@)? + (cos*oP 

= (sin?0 + cos?0)? - 2 sin?0. 
cos?0. 

= 1-2 sin’@. cos*@. 


4sin70.cos?0 
2 
[+ sin20 = 2 sin@ . cos6] 


=l- 


{cos 46 <1) 


The value of sin*@ + cos*@ will be 
maximum if @ = 0° 
«. Required value = (sin0)* + 


(cos0)*=O0+1=1 
240. (2) tan 86° = cot (90° - 86") 
= cot 4°. 
tan 47° = cot (90° - 47°) 
= cot 43° 
~. (tan 4°. tan 86°) (tan 43°.tan 479 
= (tan 4° : cot 4°) (tan 43°.cot 43°) 
=1(*~ tan. cot® = 1) 
241. (2) x cos@ - sind = 1 
=> xcos@ = 1+ sind 


1 sind 
> x=—-+ 
cos@ = cos@ 


=> x= sec + tand -@ 
ss sec’® - tan*0 = 1 
=> (sec® + tand) (sec - tan) =1 


= sec0 = tand = + (i) 


From equation (i) + (ti), 


1 x*41 


2sec0 = x+ — = 
x x 


el 
2x 
From equation (i) ~ (ii), 


=> sec = 


axX-x41l21 


Note : In the original equation 


2 +(1 +2‘) sin® has been given 
that seems incorrect. 


242. (2) sin? + sin’ =1 
=> sinO = 1 -sin*0 = cos® 
~. cos*8 + cos‘ 
= cos*0 + (cos*6? 
= cos*@ + sin’ = 1 


(a) Gy 
“OF (ay 


12 

+6-4-1 9 
: 12 "12 
244, (1) tan (90° - 0) = coto 

tanO.cot® = 1 

tan 89° = tan (90° - 19) 

= cot 1°. 

tan 88° = tan (90° - 29) 

= cot 2°. 

.. Expression = (tan 1°.tan 89°) 

(tan 2°.tan 88°) ---- tan 45° 

= (tan 1°.cot 1°). (tan 2°.cot 2°) - 


p 
a3 
1 


3 
"4 


= nr? (1 - cos?) = nf cos*p 
= n? =n? cos"B = m? cos*B 
=> me? cos”p + n? cos*p = n? 
=> cos"B (mi? +n?) = n* 
2, n? 
al m+n 
246. (3) 
sin A. cos A (tan A - cot A) 


sin” A -cos*A 
sin A.cosA 


staal 


= sin7A - cos"A 

= sin7A - (1 - sin7A) 
= sin?A-1 + sin7A 
=2sin"A-1 


1 
247. (2) tan*® + —z 
tan" 


tan*0+1 
=> ——s— 
tan? 
= tan‘@ +1 =2tan’0 
=> tan‘9- 2 tan70+1=0 
= (tan*e- 1)? =0 
= tan9-1=0 
=> tan0=1 
= tan@ = 1 = tan 45° 
=> 0=45° -; Oisan acute angle 
248. (1) tan0+cot0=5 
On squaring both sides, 
{tan + cotd)? = 5? 
= tan’0 + cot76 + 2 tan0.cotd 
=25 
= tan*9 + cot*0 = 25-2 = 23 
[-: tan®.cot@ = 1] 
2489. (1) sin?22° + sin*68° + cot?30° 
= sin?22° + sin? (90° - 22°) + 


2 
(5) 
= sin?22° + cos*22° +3 
[ sin?@ + cos?0 = 1] 
=l+3=04 
250. (3) 2 sin?0 + 3 cos*0 
= 2 sin?0 + 2cos”0 + cos?0 
= 2 (sin?0 + cos”0) + cos0 
=2+cos 
. Minimum value = 2 + 0 = 2 
because cos?0 > 0 
251. (4) tan (40 ~ 50°) = cot (50° - 0) 
=> tan (40 - 50°) 
= tan (90° - (50° - 0) 
=> 40 - 50° = 90° - (50° - @) 
= 40 - 50° = 90° - 50°+0 
=> 40- 50° = 40° +0 
= 40-0 = 40° + 50° 


=2 


90° 
=> 30 = 90° > O= ~~ = 30° 


3 
252. (4) 5 sind =3 => sind= = 


sec@-tand 


Expression = <ec0 + tan0 


253. (4) sec0 + tand = p wee) 
+: sec?9 - tan70 = 1 
=> (secO + tan®) (sec - tan®) 
=! 


On adding both the equations, 


1 
2sec0= p+ Pp 


a (p++) 

=> secd = 2 P 
254. (1) 1 + cos*0 = 3 sin® . cos 
Dividing both sides by sin?0, 


1 cos?@  3sin@cos0 
—— + SS . 
sin20 sin?0~ sin? 
= cosec” 6 + cot? @ = 3 cot 6 
=> 1 + cot? 0 + cot? @ = 3 cotd 
=> 2 cot? 0-3 cotd+1=0 
=> 2 cot? 6 ~ 2 cot® - cot +1 
=0 

=> 2 cot? 6 (cot 0- 1) - 1 (cot 0- = 
0 
= (2cot 6-1) (cot @-1)=0 


> cot d= orl 


2 
255. (4) Expression 
= 3{sin* 0 + cos* 6) + 2{sin® 0 + 
cos® Q) + 12 sin? 0. cos? 0 
= Si(sin? 0 + cos? 6)? - 2 sin? 0 . 
cos? 6} 
+ 2i(sin? 6 + cos? 6) - 3 sin? 0. 
cos? @ (sin? @ + cos? 0) + 12 sin? 0 
. cos? 6 
[-: a? + b? = (a + bj? - 2ab: 
@ + b® = (a+ b)® - 3ab (a + BI] 
=3 (1-2 sin? 0. cos? 6) +2 (1 - 
3 sin? @ . cos?@) + 12 sin? 0. cos? 
@=3-6 sin? 0. cos?6+2-6 


ee 


sin? 6 cos? @ + 12 sin? 0. cos* 
0=5 


(2) sec 0 + tanO=2+ J5 

sy sec? 0 -tan?0=1 

=> (sec @ + tan @) (sec @ - tan 0) 
=l 


1 
= secO-tanO= “Fie 

1 5-2 5-2 
* f5+2 * Je-2 “5-4 
= 5-2 


+. Sec 0 + tan @ + sec @ ~ tan 8 
= 2+¥5 + 5-2 

= 2 secd = 2/5 

=> sed = J5 welt) 


sec 0 + tan @ = (sec 0 ~ tan 0) 
= 2+/5-/5+2 
=> 2 tand = 4 = tand = 2 ....(it) 


tand 2 
+ 8in® = Seco” 5 


secO+tand | 51. 
(2) Seco-tano “779 


158+51 209 


79 79 
By componendo and dividendo, 
secO + tan + sec0-tan0 
sec0 + tan0-sec0+ tan@ 


209+79 
* 209-79 
2secO 288 
2tand ~ 130 
secO 144 
> tand * 65 
tane 65 
seco ~ 144 
(2) tanA + cotA = 2 


> 


© sind = 


= tan7A + 1 =2tanA 
=> tan?A - 2 tanA+1=0 
=> (tanA-1P =0 


=>tanA-1=0 =tanA=1 

=>cotA=1 

«tan A+cot!Az1+1=2 
259. (4) cos* 30° + sin? 60° + tan? 45° 

+ sec? 60° + cos 0° 


(8) (8) -oreer es 


260. (4) cos x + cos* x= 1 
=> cos x= 1 = cos* x 
= sin? x ....... (i) 
2. sin® x + 2 sin® x + sin‘ x 
= (sin* x + sin? x)? 
= ((cos x}? + sin? x? 
= (cos*x + sin® x? = 1 


261. (3) A 


tan(0 +15°) 
tan(0-15°) 
tan(45°+15°)— tan60° 
tan(45°-15") * tans" 


gigs 
Rc 
263. (1) Expression = (cot 41°. cot 499) 
. (cot 42° . cot 48°) (cot 43° . cot 
47°) . (cot 44° . cot 46°) . cot 45° 
= cot 41° . tan (90° - 49°) . cot 
42° . tan (90° ~ 48°) . cot 43° . 
tan (90° - 47°) . cot 44° . tan (90° 
~46").1 
= (cot 41° . tan 41° (cot 42°. tan 
42°) . (cot 43° . tan 43°). (cot 44° 
.tan 44). 121 
I tan (90° - @) = cot0; 
tan. cot = 1] 
264. (4) x= asin0-bcos0 --- (i) 
y= acos@ + bsind ~ (ui) 
On squaring and adding both the 
equations, 
+ y= (a sind - b cos0)? + 
{a cos® + b sin@)? 
= a sin*0 + b* cos*@ ~ 2ab sind . 
cos + a? cos*® + b* sin*0 + 2ab 
sind . cos0 
= a@ (sin*0 + cos*0) + b* (cos*O + 
sin*0) 
=e+P 
I. sin’ + cos = 1] 


1 
265. (1) secO - tand = Be on) 


s sec*®- tan*0 = 1 

=> (secO + tanO) (secO ~ tan0) = 1 
=> secd+tand= /3 ....(ii) 
On adding equations (i) and (ii), 


2scco= (8 + Fe 
B+1 4 
-E-s 
= seo = 


$$$ an—§ — 


. secO . tand 
28-3 
"B73 
266. (4) 5 cos® + 12 sind = 13 
0004 > and a 1 
= 13 aS ecaed 
sin*0 + cos*® = 1 
12 5 
. sind = 1g cos8 = 13 
267. (1) 7 sin*0 + 3 cos" = 4 
On dividing both sides by cos"0, 
sin?@ —3cos”@ 4 
7 costo * cos? ~ cos*0 


=> 7 tan +3 =4 sec’0 

=> 7 tan +3 =4 (1 + tan?) 
=> 7tan0+3=4+ 4 tan’0 
=> 7 tan’0- 4 tan’® =4-3 


= Stan’ = 1=> tan’ = 2 


=> tand= E 
268. (1) Expression 


= (cosec a ~ sin a) (sec a - cos a) 
(tan a+ cot a) 


Sea | a 
aa imal 


cosa 
1-sin?a 1-cos*a 
=| sina cosa . 


sin? a +cos*a 


cosa.sina 
cos?a__ sin?a 1 
sina “cosa “cosa.sina 
al 
269. (4) sin A+ sin"A=1 


> sinA= 1-sin"A = cos*A 
2. cos*A + cos‘A 

= cos?A + (cos?A}? 

= cos?A + sin’A = 1 


270. (4) tanA=ntanB 


1 
=> tanB=— tanA 
n 


n 
> cot B= tanA 


TRIGONOMETRY 
and, sin A= msin B 
1 

> sin B= — sinA 
m 
m 
sinA 
+: cosec2B - cot?B = 1 
m? n? 
sin?A_ tan?A 
m? n? cos? A 
sin2A sin2A 


=> cosec B= 


=1 


m? ~n? cos? A 


=o 1 

sin” A 
=> m? - r? cos?A = sin?A 
=> m?- nr? cos*A = 1 - cos?A 
=> me -1 = n? cos*A - cos?A 
=> mm ~1 = (n? ~ 1) cos*aA 


4 

i 

: 
a 


Jus 
é 
t 
a 
i 


4 
i 
s 
é 


sind“ ¥2-1 


od 241 
= cot 2-1 241 


v2+1 


a 7 241 


272. (3) tan 20° = tan (90° - 70) 
= cot 70° 
©. cot 20° = tan 70° 
tan 15° = tan (90° - 75°) 
= cot 75° 
:. Expression = cot? 70°, sin?70° 
+ tan?70°. cos*70° + 2 cot 75°. 
tan 75°. tan 45° 


gosto" sin? 70° + sint70" 
sin? 70°” cos? 70°” 
cos? 70° +2x 1x1 
= cos?70° + sin?70° + 2 
=1l+2=3 
[-; sin@. cosec® = 1 ; cos@. sec = 
1; tanO . cot® = 1] 
273. (2) sin47° = sin(90° - 43°) 


= cos43° 


cos 43° 
sin 47° 


_ (sin 47° y. 
“Veo 4s" 


- (es) -(esy-+(e) 


.. Sin(90°-0) = cos 0, 
cos (90°--0) = sin® 


2 
) — 4cos? 45° 


1 
el+l-4x 5 =2-2=0 


274. (2) cosec8 = cot?6 
=> cosecd = cosec?6 - 1 
= cosec?@-cosecO = 1 .....{i) 
Expression 
= cosec*# ~ 2cosec"® + cot?6 
= cosec*® = cosec*9 ~ cose") + 
cosect 
= cosec”@ (cosec”0 ~ cosec®) ~ 
cosecé (cosec?0-1) 
= cosec@ ~ cosec”@ = 0 
275. (2) 4 sin’?9-1=0 
=> 4sin’0=1 


1 
= sin’0= 7 


1 
= sind = 5 (+0 <90") 


-. sin@ = sin30° > @ = 30° 
-. cos?@ + tan?6 
= cos*30° + tan?30° 


5 


+ 4cos?0 + ——— 
1+tan?0 


cosec”0 


= 9 sin?0 + 4 cos?0 + z 
sec” 0 
= 9 sin’0 + 4 cos”0 + 5 cos"0 
=9 sin?0 + 9 cos0 
= 9 (sin’0 + cos*0) =9x 1=9 
. (4) tanO + sec = 3 ...... (i) 
+: sec?@ - tan?@ = 1 
= (sec - tan0) (secO + tan6) = 1 


1 
= sec8-tan® = 3 .... (ii) 


Si 


On adding equations (i) and (i), 
1 
2 secO = s+S°s 


On subtracting equation (ii) 


A+B+C= 180° 


280. (2) sin 89° = sin (90-19) 
= cos 1° 
sin 79° = sin (90°-11°) 
= cos 11° 
sin 69° = sin (90°-21°) 
= cos 21° 
sin 59° = sin (90°-31°) 


= cos 31° 

sin 49° = sin (90°-41°) 

= cos 41° 

= (sin?1° + cos?1°) + (sin?11° + 
cos?1 1°) + (sin?21° + cos?21°) + 
{sin?31° + cos?31°) + (sin?41° + 
cos?41°) + sin?45° 


2 
(+) ee: 
=5+\J2) =5+ 5-55 
[-- sin? + cos?0 = 1) 
281. (4) x= a(sin® + cos6) 
x 
=> — =sin6 + cosd 
a 


and, y = b (sin@ - cos6) 


= # x sind - cos 


= 
a 


= (sin® + cos)? + (sin® - cos®)* 


= 2 (sin*O + cos*®) = 2 

I. (a+ bP + (a- bP = 2 (a* +b) 
282. (1) cos 8 + sin® = m —~@ 

sec 0 + cosecO = n 


sin@+cos0 


sin 0.cos@ “8 


7 mm sin@+cos@ 
- a (m - 1) = “anecose 
[(sin® + cos6? ~ 1) 
sin®@ +cos0 
sin @.cos0 


+ 2sin® cos6 - 1) 


{sin?8 + cos*6 


[-- sin*0 + cos = 1) 
= 2 (sin® + cos6) = 2m 
x-xtan” 30° 
283. ee 
hd 1+ tan* 30° 
= sin*30° + 4 cot*45° - sec*60° 


xox 1 
=< mg set 
3 
3x-x 1 
> S341 "4 


axed 
(1) cosA + sinA 

= J% cosa 0 
cosA ~ sinA = x (let) ~~ ti) 


On squaring both equation and 


cos*A + sin*A + 2 sinA . cosA + 
cos*A + sin®A - 2 sinA cosA = 2 
cos*A + 2x7 

=> 2 (cos*A + sin?A) 

=2 costa + 2 

=> 242 cosa = 2 

=> 7 =2-2cos’A 

= 2 (1 - cos?A) = 2 sin’A 

x= JQ sina 

ss sin@ +cos0 3 

© Sino-coso * 7 

By componendo and dividendo, 
sin 0 +cos@ +sin@ -cos@ 
sin0 + cos@- sind +cos0 


341 
* 3-1 


286. (2) sin20 = = sin 60° 


3 
2 
=> 20 = 60° > 0 = 30° 
-. sin 30 = sin 90° = 1 
287. (3) Expression 


(2 + V3) V3 -1) + (V3 +1\(2- v8) 
° (a +1v5 =a) 


_ 2B -2+3-V3 + V3 -3+2-V3 


3-1 


4¥3-2V3 _ 2/3 

ae waerey Vl 
288. (4) a +f = 90° 

>a=90°-p 
> tana = tan (90° - B) = cot B. 
sina = sin (90° - B) = cosf 
.. Expression 

cotp 
= tanp 


v3 


+cos? p + sin? p 


On squaring both sides, 
sin?A + cos?A - 2 sinA . cosA 


= + [(.8)* +a? -248] 


=> 1-2 sinAcosA 


= ila -2y8) 


& 


2 
=> 1-2 sinAcosA= 


=> 2-4 sinA cosA =2- J3 
=> 4sinA .cosA=2-2+ /3 = /3 


Saati 
(2) sin (90° - 0) + cos0 
= J2 cos (90° - 0) 


> cotd= 


+: cosec’O = 1 + cot”® 


ous(4) wach 


=> cosec’@ = 


wie 


1 
. cosa = cos 60° = > 


293. (1) -» cos 90° =0 

. €0s1°.cos2°.... cos 180° = 0 
294. (1) cos 20° = mand cos 70° = n 
-. m+ n? = cos* 20° cos? 70° 
= cos? (90° - 70°) + cos? 70° 
=> sin? 70° + cos? 70° = 1 
(2) tan (90° - @) = cot 
». tan (5x = 10°) = cot (Sy + 20°) 
= tan (5x- 10") 
= tan (90° ~ (5y + 20°) 
= 5x- 10° = 90° - (5y + 209 
=> 5x- 10° = 90° - Sy - 20° 
=> 5x + 5y = 70° + 10° 
=> 5 (x+y) = 80° 
ae aie 
5 = 16 
(1) cos 27° = x 
=> cos (90° ~ 63°) = x 
=> sin 63° =x 


>x+y= 


“Vine 


. (2) cos*x + cos*x = 1 
= cos*x = 1 - cos?x = sin?x 


= cos*x + sin?x = 1 

298. (4) (1 + sec 22° + cot 68°) (1 - 
cosec 22° + tan 68°) 
= (1 + see 22° + tan 22°) (1 - 
cosec 22° + cot 22°) 
[-- tan (90° - @) = cot®: cot (90° - 
0) = tan6] 


( 1 unas | 
afl+ + 
cos22° cos22° 

( 1 
1-—_ +; S—=— 
sin22° sin22° 


cos 22°+1 + sin 22° 
hl cos 22° 


jee + sez 
sin 22° 
(cos 22°+sin 22°+1)(sin 22°+ cos 22*-1) 
7 ‘sin 22°.cos 22° 


(sin 22°+ cos 22°)? -1 
sin 22°.cos 22° 


sin? 22°+ cos” 22°+2sin 22°.cos22~-1 
- sin 22°.cos 22° 
1-1+ 2sin22°.cos22° 
sin 22°.cos 22° 
299. (1) - x sind - y cos = 0 
=> xsin@ = y cos wees 
». xsin'0 + y cos" 
= sin® . cos0 
=> ycos@ . sin76 + y cos50 
= sin@. cos@ 
=> y cos0 (sin?0 + cos0) 
= sin® . cos0 
=> ycos0 = sin® . cos 
=> y= sind 
From equation (i), 
xsinO = sin@ . cos® 
=> x=cos0 
2 2 + y? = cos?6 + sin70 = 1 
300. (2) secO + tanO = m. (Given) ...{i) 
+: sec?9 - tan70 = 1 
=> (secO + tan®) (secd - tané) 
al 


=2 


1 

=> secO - tand = — onli) 
m 

By equations (i) + (ii), 


1 
2 secd = m+ — 
m 
m +1 
2m 
By equation (i) - (ii), 


> secd = 


2 tan® = m- — 
tand aot 
= * om 
tand 
sind = 
secO 
m?-1 _2m_—m2-1 
"om * m4 mead 


301. (2) (a? - b?) sin@ + 2ab cosd 
= (a? +B) 
On dividing by cos0, 
(a? - b*) tand + 2ab 
= (a? + BD?) secd 
On squaring both sides, 
(a? - b?)? tan?0 + 4a*b? + 4ab 
(a? - b?) tand 
= (a? + BD)? sec? 
= (a? - b?)? tan?0 + 4ab 
(a? - b*) tan + 4a?b* 
= (a? + B?)? (1 + tan?9) 
= (a? + BD)? tane - (a? - )? 
tan?@ 4ab (a? ~ b?)? tand + 
(a? + b*) - 407? = 0 
=> tan? {(a? + b?)? - (a? - b?)?} 
~ 4ab (a? ~ b) tand + (a? ~ b)? 
=0 
=> 4a?b? tan*0 ~ 4ab (a? - b) 
tan0 + (a? - 2°)? = 0 
= (2ab tané ~ (a? - b*))? = 0 
= 2ab tané - (a? - 7) = 0 

a?-p? 
2ab 

302. (4) 2y cos = x sind A) 

2x secd - y cosecd = 3 


=> 2.240080 | seg - y cosecd 
sind 


=3 
=> 4y cosecd - y cosecd = 3 
=> Sy cosecd = 3 
3 
= Y= Bcosec 0 = Sind 


From equation (i). 
2 sinO . cos0 = x sin0 
=> x= 2cos0 
2. 22 + 4y? = 4 cos*0 + 4 sin?0 
= 4 (cos0 + sin?@) = 4 
cot 0 + cosec 0-1 
308. cot@-cosec 0+1 
{we have taken (cot 0 = cosec 0 + 1) 
instead of (cot 0 + cosec @ + 1) as 
denominator) 


cot 0 + cosec 6-(cosec0- cot 0) 
- cotO-cosec 0+ 1 
(cot® + cosec 6) —(cosec 0 + cot 0) 
é (cosec 0 -—cot 0) 
cot@ —cosec 6 +1 


(cot + cosec 81 - cosec 0 + cot 0) 
= 


cot -cosec 6 +1 


$$$ sess 


2sin0 2sine 
= cos@.sec” 0 c secO 
[++ cos@ . sec = 1] 
= 2 sind . cos® = sin20 
306. (3) tand, = 1 = tan 45° 
= 0,=45° 


1 
Again, sin®, = Ez = sin 45° 


=> 0, = 45° 

~ sin (0, + 0,) = sin 90° = 1 
307. (2) tand (1 + sec26) (1 + sec40) 

{1 + see 80) 


=tano (I+5) (eos 


(a0) 


sa 1 (sa 


cos 40 
aa 
cos 80 
tenn 2cos?@ 2cos* 20 
cos20 " cos40 
2cos* 40 
cos 80 


[1+ c0s20 = 2 cos?0} 


tan 0.cos” 0.cos 20.cos 40 


8. 
. cos 80 


_ 2ain Ocos A.cos 20. cos 40 


- cos 86 


[2sin8.cos0 = sin20} 


sin 20.cos20.cos 40 


sin x(1 -cos x) + sin x(1 +cos x) 


~~ (1+ cos x)(1 = cos x) 
=4 
sin. sin x.cos x +sin.x + sin x.cosx 
= 1-cos? x 
=4 


309. (2) 


i = 


TRIGONOMETRY 
2sinx 
sin? x 
= 2sinx=1 


> =4 


1 
> = sin30° 


> sinx= 2 


=>x=30° 


cos25° ~~ cos 25° 


cos 25° 
cos 25° 


= =1 


310 .(2) sin + cosecd = 2 


1 
= sin@+ Sp 72 


= sin’ + 1 = 2 sind 
=> sin’® - 2 sind+1=0 
=> (sind-1)? =0 
>sind=1 


2 sin! + cosec!@ = 1+1=2 


311.(1) sin 31° = 


©. see 31° = 
y 


-. sec31° - sin59° 


= sec 31° - sin (90° - 31°) 
= sec 31° - cos31° 


y 


y?-(y? -x2) 
iad -x*) 


2 


P+ x? x 
=~ Wut 


eS see245° - cot?45° - sin*30° - 


sin65° _sin(90°-25°) 


1.3 

=2-1-—- 
1.3.3.3 

2l- - = - =0 


313. (1) Expression 
(sin 0.cos ec8)(tan 0.cot 0) 
= sin” 0 +cos”0 


314. (3) a® + b® = (a + b)* - 3ab 
(a+b). 
2. €0S"O + sec"® = (cos® + sec)? ~ 
3 cos0. secO (cos0 + sec@) 


= (8) -3-8 
[- c0s0 + secd = 3 
= 33 -3/3 =0 


x 
315.2) tand= JZ =tan 5 


316. (4) X 


=> XZ - YZ = (26) 
=> XZ -YZ? = 24 


xz?-yz? 24 


XZ~-YZ 2 
=> XZ+YZ= 12 ....(i) 


eX + tan X= See ee 
=> secX + tan X= xy 


XY 


XZ+YZ 12 
“ay * We = 6 
317. (4) secO + tand = 2 
+. sec*@ = tan*0 = 1 
= (sec® + tan@)(sec® - tan@) 
=1 


1 
> secO - tand = > 


~. Sec® + tan@ + secO ~ tan 


1 
= a+ 


= 2-5 
3 s 
= 2tand= 5 >tand= 7 
tand 35 3 
> sind= seco = 4° 4" 5 
318. (3) Expression 
= 8 cos 10°. cos 20° . cos 40° 


je 
. sin 10° 


=" ane 
sin 10° 
[-» 2 sin® . cos® = sin26] 
sone este 
sin 10° 
sin 80° sin 80° 
= Sinlo * cos(90°-10°) 


sin 80° 
* cos 80° °* 


cos 10° 
sin 10° 


“: sin(90°-0) = cos @: 
oat 
= tan 80° or cot10° 
cot + cosecé -1 


319. ()) cot0—cosecd +1 


cot @ + cos ec - (cos ec# - cot? 6) 
cot 0 — cosecd +1 


= 
(cot0 + cosect)) -(cosecd - cots cosecd + cot) 
. etd — cosecd+ 


(cot@ + cosecd)(1 - cosecd + cot 0) 
cot @ = cosecé +1 


= cot + cosec 


[- sin 20 = 2sin0.cos 6] 


x x 
e OS TE | sintS 
x 3 

a6 Saad} 


2 2 
PAs as =e =x 
2 QA=PQ=PA=x 
2. ZPAQ = 60° 
321.(1)0<¢<90° 
“ O<sings1 


(a? -1}cot? + (1-b?)cot? 0 


2 26 
= (oy S54 1-wepste 


(a? - 1)cos? 6.sin? 0 + (1 - b?)cos? @.sin? 6 
= sin? $.sin?0 
a? cos? 6.sin? 6 - cos? $.sin? 6 + cos? 0.sin? $ - b? cos? @. sin? 
sin* ¢.sin*0 


sin? @.sin? @ - cos? ¢.sin? @ + cos? @.sin? ¢ - cos? 0.cos? ¢ 
sin? ¢.sin?@ 


[- sino = bcos ¢;cos 0 = bsin 4] 


sin* 0 -cos* 0 - cos? ¢.sin? 6 + cos? @.sin? 
sin” ¢.sin”@ 


. 
rs B tan{2*3°") 1 
y4 3 
in’ 
ane tan 30° +1 


= ix ttetet=2 
(2) Expression, 


sin? 6 - cos? ¢.sin? 6 - cos? 6 + 
sin? ¢.sin? 6 


sin? 01 -cos? 4) - cos? (1 - sin?| 


sin? ¢.sin? 0 ; , 
+ 
sin? 0.sin? 4 -cos? @.cos? “Trtan70" 1+cot70 
. sin? ¢.sin?@ es ater 
sec70 cos ec“0 
120870 cos? b? [> sec?@ = tan?0 = 1; cosec?@ - 
= 'sin29 sint0 "1" Gz * cot”0 = 1] 
= cos*@ + sin?@ = 1 
a?-b2 [++ cos@ . secO = 1; sin® . cosecd 
2 =1) 
a 


1 
tang 
327. (3) *tano 
=> tan’ +1=2tan® 


324. (3) sec" + tan’® = JZ 
and sec*§ ~ tan*6 = 1 


+. see*@ - tan*® = tan’9- 2 tan@+1=0 
= (sec*6 + tan?) (sec”6 - tan*6) => (tan@- 1)? >tan@-1=0 
= (3 x1= 8 =>tand=1 

3285. (3) x sin @ = 1 and . tan?9+—,-—=141=2 
neosO=1 a tan? 
F xsin@ _, 328. (2) sin A= cos B 
* Sous = sin A = sin (90° - B) 


©. tan @ = 1 = tan 45° >A 


=>A+B=90° 
2. ZC = 90° 
-. cos C = cos 90° = 0 


1 
329. (1) sin®. cos = 2 


= 2 sin®. cos@ = 1 
=> sin20 = 1 = sin 90° 
=> 20 = 90° 
=>0=45° 

-. sin® - cosd 

= sin 45° - cos 45° 


Piad 
=k v=? 

cos 0 
T+sino = * 


cos@ 
330. (1) T-sino* 


cos O(1 + sin 6) + cos O(1 — sin 8) 


= (1 -sin@)(1 + sin@) 


cos + cos 6.sin 6 + cos @ - cos @.sin® 
1-sin76 


1 
cos0 =2=>cos0= 2 
= cos 60° 


> 


=> 0=60° 
331. (4) ° = sin? 30° + 4 cot? 45° - 
sec? 60° 


1 2 
- (3) + 4(1)? - (2)? 


1 1 

= 7 eke "74 

2 

332. (2) 7 sin20 + 3 cos?0 = 4 
=> 4 sin0 + 3 sin?0 +3 cos’0 
=4 
=> 4 sin’0 + 3(sin20 + cos?0) = 4 
=>4sin*=4-3 
[+ sin?@ + cos?0 = 1] 
=>4sin’=1 


xe 


1 
=> sin®= 7 


1 
= sind = > = sin 30° 


=>0=30° 
-. sec + cosecd 
= sec 30° + cosec 30° 


2 
= t2 
333. (3) tan6 + cot = 5 
On squaring both sides, 
{tanO + cot)? = 25 
=> tan6 + cot?6 + 2tan8. cot = 
25 
=> tan*6 + cot?@ + 2 = 25 
=> tan70 + cot?@ = 25-2 = 23 
334. (2) 5 cos0 + 12 sin® = 13 
=> 5 cos@ ~ 13 = 12 sind 
On squaring both sides, 
25 cos*O + 169 - 130 cos6 
= 144 (1 - cos*0) 
=> 25 cos’ - 130 cos6 + 169 
= 144 ~ 144 cos"0 
=> 144 cos*@ + 25 cos?6 ~ 
cos8 + 169- 144=0 
=> 169 cos6 - 130 cos6 + 25 
=0 
=> (13 cos@ - 5)? = 0 
=> 13 cos8-5=0 
=> 13 cos6 = 5 


OR 


& 12 
= 13 13 
+: cos?0 + sin?@ = 1 
: &. 
©. c0s0 = 13 
336. (3) tan 45° = cot 
= tan 45° = tan (90° - 6) 
=> 45° = 90°-0 
=> 0 = 90°- 45° = 45° 
180° = x radian 


=> A+B=2x 60° = 120° 
C = 180° - 120° = 60° 
sin = 30-2 
3 = 8in30°= > 
337. (1) cos?@ + sin?@ = 1 
1 
- cos*® - sin*® = > 
= (cos*0 + sin?9) (cos? - sin?0) 


1 
= cos*@ - sin*@ = Bo wD 


By equations (i) + (ii), 


338. (3) tan 80° . tan 10° + sin?70° + 
sin?20° 


ston Bo 107 tan 10° + sin? 
(90° ~ 20°) + sin?20° 
= cot 10° . tan 10° + cos?20° + 
‘sin?20° 


sl¢l=2 


[-- sin (90° - 6) = cos@; tan (90° - 


®) = cot®; tan® . cot® = 1) 
339. (2) sin 27° = sin (90° - 
= cos 63° 


63") 
~ 8) = cos 6) 
(=z ? 
sin 27° 


sin27°? 
(S57) 
zslel=2 

340. (2) JZ tan20= 6 


sin27° y 
sin 27° 


= a0 = Bg 


=> tan26 = tan 60° 
=> 20 = 60° > 6 = 30° 


2. sin® + JZ cos@ - 2 tan26 
= sin 30° + J3 cos 30° - 2 tan*30° 
1 


3789-25) 


341.6) tana =2 
secta = 1+ tan’a = 1 + 2? 
214425 


sina 
" covta (Se + Se 
cos"a cosa 
gine, a8 o 
cosa" cos”a  (tan®a +1) 
= tana . seca . : 
(tan* a +1) 
1 10 
nPxSx Ta) 9 
342. (1) sing + cose = 1 
On 


{sin® + cos6)? = 1 
=> sin*@ + cos*9 + 2 sing. cos@ 
=l 
=> 1+2 sing .cosp = 1 
=> 2 sing. cosp = 1-120 
=> sing. cose = 0 
sin@ +cos0 
343.(4) sin@-cos0 
=> 3 sin® - 3 cos0 = sin® + cosd 
=> 3 sinO - sind = 3 cos0 + cos 
=> 2 sind = 4 cost 
=> sin@ = 2 cosd 
> tand=2 
. sec7@ = 1 + tan’ 
=21l+4=25 


=3 


os cos = = 
©. sin? = 1 = cos*0 
1 4 

= vk *3 
<. sin*® - cos*® 
= (sin?@ + cos*@)( sin?0 -cos*@) 
= sin’0 - cos”0 

= 
*'s 


3 


i 
5"5 


344. (3) sinc ~ 


sin (A + B) 

= sinA . cosB + cosA . sinB 
sin (A-B) 

= sinA . cosB - cosA . sinB 
~. sin (A + B) - sin (A- B) 

= 2 cosA . sinB 

Let, A+B=C;A-B=D 


C+D 


A= 


2 
On subtracting, 
c-D 


Be 


345. (1) sinA+ sin?A = 1 

= sinA = 1 - sin*A = cos*A 
cos7A + cos*A 

= cos7A + (cos?A)” 
= cos7A + sin’A = 1 

‘346. (1) For 0° < 8 < 90° 
cos@ > cos"@ because cos@° = 1 
and cos 90° = 0 


2, 2, 9 
347. () 5 sin’0 +4 cos'0= > 
= 10 sin*0 + 8 cos"0=9 
On dividing by cos”0, 
10sin? 0 | 8cos?0 9 
cos* 6 cos? @ = cos70 
= 9 sec’ 


=> 10 tan*6 + 8=9 (1 +tan79) 
= 10 tan"0 +8 =9+9 tan’o 
= 10 tan0 - 9 tan*0 =9-8 
=> tan’@=1—>tan@=+1 


x 
~ O<0< 2 tand= 1 
348. 2 17° — ft 
(2) sec’ - Yan? 73° ~ sin 
17°. sec 73° 
= sec” 17° - cot” 73° - sin 17° . 
sec 73° 


= sec? 17° - cot? (90° - 179) - 
sin 17° . sec (90° = 179) 


= sec” 17? - tan? 17° - sin 17°. 
cosec 17° 

=1-120 

I+: cot (90° - @) = tand ; sec (90° 


= 0) = cosec 6 ; sec*6 - tan0 = 1; 
sin@. cosecO = 1] 

349. (4) x= a.cos®. cosd 
y= acos8. sing 


z=asin0 

a teypee 

= a’ cos’. cos70 + a? cos*6. 
sin”6+ a? sin26 

= a? cos*0 (cos? + sin*) + a? 
sin*0 


= a cos”6 + a sin’6 

= a? (cos’0 + sin?@) = a* 
350. (4) $6C150 = cosec150 

=> sec]50 = sec (90° - 150) 

=> 150 =90°- 1508 

=> 150 = 90°- 158 

=> 150+ 150 = 90° 

=> 300 = 90° 


= 00 ag 
a" 


351. (3) tan@ = tan30° . tan 60° 


1 
= tand = Ty x Y3 = 1 


=> tan@ = tan45° 
=> 6=45° 
©. 20=2 x 45° 
352. (2) Expression 
= (1 + tan?) . (1 ~ sin®) 
= sec?@ . cos79 = 1 
I; sec?0 - tan?0 = 1 = sin?6 
+ cos’@; sec6 . cos0 = 1] 
353. (3) rsinO = 1 i] 
reos0 = J/3 (ii) 
On squaring and adding both 
equations. 


7 sin®0 + °cos%® = 143 


=> PF (sin’6 + cos*6) = 4 
>Pe=4 


rsind 1 
' Feosd ~ V3. 


1 
= tand= 5 


= 90° 


Again 


4 
rs Ptand= TF 


3 
354. (1) sind= 8  snae 
= 6=60° 
’. tan (0-159 
= tan (60° - 15°) = tan 45° = 1 
cosecO+sin0d 5 


=> 4sin’@ = 1 => 2sind=1 
1 


> ames 


356. 2) y= 2secd = seco = 


x 
and x= 3 tan@ => tan0 = > 


juaring and adding, 
Pande ee reos*0 = 3 +1 
=> P (sin’@ + cos’) = 4 


=> Pe4are J/g =2 
rsin@ 
 Feos0 = V3 
=> tan = /3 = tan 60° 
=> 0=60° 
358. (2) x tan 60° + cos 45° 
= sec 45° 


> Bx = 8 


> x-8-F 
2-1 1 
2 BEE 


zone 
a 


359. (3) sin (2x~ 20°) = cos (2y + 20°) 
= sin (2x- 20°) 
= sin (90° - (2y + 20°) 
=> 2x-20° = 90° - 2y - 20° 
=> 2x+ 2y = 90° 
=> 2(x+y)=90° > x+y = 45° 
2. tan (x+y) = tan 45°= 1 
360. (2) a? sec?x ~ b? tan?x = @ 
=> @(1 + tan*x - BP tan?x= 2 
=> a? + @ tan?x~ P tan’x= 2 
= @ tan?x- B tan*x = 2 - a? 
=> tan?x (a? - BP) = 2 - a? 


2” sec*x + tan?x 
= 1 + tan*x + tan*x 
= 1+2tan*x 


Ac*-a*) 
a*—b* 
a? ~ b + 2c? - 2a” 
= aie 
~b* +2c?- a? 
. ab 
b? +a? - 2c? 
e -a 
361. (3) (1 + see 20° + cot 70°) (1 - 
cosec 20° + tan 70°) 


= (1 + see 20° + tan 20°) (1 ~ 
cosec 20° + cot 20°) 


[+ tan (90° - 0) = cot®; cot (90° - 
0) = tand) 
( 1 sin 20° 
= [1+ + 
cos 20° cos20° 
(- oe SE) 
sin20° sin20° 
(sonst } 
7 cos 20° 
sin 20°-1 Pia 
sin 20° 
(sin 20°+ cos 20°+1)(sin 20°+ cos 20°-1) 
° ‘sin 20°.cos 20° 
(sin 20°+ cos 20°)” ~1 
* "sin 20°. cos 20° 
__ sin? 20°+ cos” 20°+2 sin 20°.cos 20-1 
sin 20°.cos 20" 
1+2sin 20°.cos 20°-1 
= ~“sin20°.cos20° =? 
362. (3) tan*d + tan?0 = 1 
=> tan’6 (tan?0 + 1) =1 
=> tan’9. sec20 = 1 


ale 


> tan29 = —— = cos%. 
. cos*® + cos’ = tan*# + tan?0 
=l 

363. (3) 8 (sin®0 + cos®0) - 12 (sin*® + 
cos*@) 
= 8 (sin? + cos?@)" - 3 sin?0 . 


cos?6 (sin20 + cos?6)} ~ 12 {(sin20 
+ cos?6}? ~ 2 sin?0 cos?0)} 


= 8 (1-3 sin?0. cos?0) - 12 (1 - 
2 sin”0 . cos”0) 
= 8 - 24 sin’@ . cos’0 ~ 12 + 24 
sin?@.cos70 = —4 


364. (3) tan 30. tan 70 = 1 


= er 
=> tan 30 = tan (90° - 79) 

=> 30 = 90° - 78 

=> 30 + 70 = 90° 

=> 100 =90° > 6=9° 

©. tan (0 + 36°) = tan (9° + 36°) 


> tan 39 = 


= tan 45°=1 
365. (4) Expression 
sind sind 
1+cos@ 1—cos@ 


sin 0 (1 —cos 6) + sin@(1 +cos 6) 


(1 + cos 0)(1 - cos 0) 
sin@ ~ sin@.cos@ + sin + sin @.cos@ 
r 1-cos7@ 


. sec2g -tan?g = 1 
= sectg = 1 + tan’9 


(gf 


1+ OA _ 225+ 64 _ 289 
= "225° 2250-225 
289 _17 
= 800 = 595 ~ 15 


fzaee 
* Vi+sino 
(i — sino)(1 - sin®) 
7 Yorsinoya—sino) 
a paw 
1-sin20 


(Q-sino? _1-sine 
cos0 


cos? 0 
1__ sine 
cos@ cos@ 
17 8 
15 15 


= sec -tan@ 


15 15 5 
367. (4) Expression 
sind +sing | cos0~cos¢ 
cos0+cos$ sind—sing 


{sin 6 + sin ¢)(sin@ — sin ¢)+ 
= (cos @ - cos ¢Xcos 6 + cos 6) 
(cos 6 + cos ¢)(sin 6 — sin 4) 
sin? 0 - sin? $ + cos? 0 — cos? 6 
= “(cos 0 + cos §)(sin 0 — sin 4) 
‘sin? 6 + cos? 0) - (sin? $ + cos? 4) 
(cos 6 + cos $)(sin ® — sin 6) 
1-1 
* [cos 0 + cos §)(sin 0 — sin 
368. (*) cot = 4 (Given) 


5sin 0 +3cos0 
Expression = 5 ind 3cos0 
5 sind 3cos0 
—sind__sin@_ 
* 5510 3cos0 
sind sind 
[On dividing numerator and denomi- 
nator by sin6] 
5 +3cotd 
* 5-3eote 
5+3x4 5+12 -17 


*5-3x4 "5-12 7 
369. (4) cos”20° + cos*70° 

= cos"(90° ~ 70°) + cos”70° 

= sin?70° + cos*70° = 1 

[cos (90° ~ 9) = sing] 

370. (4) cosA + cos?A = 1 

=> cosA = 1 -cos*A = sin?A 

. sin?A + sintA 
= sin?A + (sin?A)* 
= sin?A + cos?A = 1 


4 
=> sin’ +1 = 2sin0 
=> sin*@ - 2sind + 1 =0 
= (sind - 1)? =0 
=> sind-1=0 
=> sind=1 
“. cosecO = 1 
°. sin-70 + cosec7@ 
=(1)7 +)? =2 
372.(1) 2y cos0 = x sind 
2ycos0 
sine 
*. 2x secO- y cosec® = 3 
ax2nyoOsecd wesas 
sind ze * 
=> 4y cosecO - y cosec8 = 3 
=> 3y cosecd = 3 


> x= 


> 


x= sin® = 2 cosd 


». 2 + 4y? = (2cos0)? + 4 sin?0 
= 4 (cos*0 + sin*6) = 4 


1 
373. (2) sin?0 ~ cos*0 = a 


-. sin*®@ - cos*@ = (sin?0 + cos?0) 


1 
(sin?0 - cos?0) = 


aa sin? 63°+sin? 27° 
cos? 17°+ cos? 73° 
sin? 63° sin?(90°— 63°) 
eS PS a 
cos*17°+cas"(90°-17°) 
sin? 63°+ cos” 63° 
bese. a Fy 
cos” 17°+sin? 17° 
el 


+ sin (90°-0) = cos 0; 
cos(90°-0)= sin 0; 
sin? @ + cos? 0 =1 

378. (2) cos*20° + cos”70° 
= cos”20° + cos” (90° - 20°) 
= cos720° + sin?20° = 1 
[-; cos (90° - 0) = sin 0] 
376. (1) asin 45° . cos 45° . tan 60° 
= tan745° - cos 60° 


1 
=> /3a=1 aasTy 


. (3) 3 sind + 4 cos =5 


=> anes * 
SS 


- sin’0 + cos’0 = 1 


cos8 = 1 


sind 3 ct 2 
. "3 "5 


378. (2) sinx -cosx = 1 
sinx + cosx = y 
On squaring and adding bon 
equations, 
sin?x + cos*x ~ 2sinx.cosx + 
sin*x + cos*x + 2sinx . cosx 
al+ 
>l+elel+ey 
> Yelsy=l 

379. (4) sin (3x - 20°) = cos (Sy + 20) 
=> sin (3x- 209 


= sin (90° - (3y + 20°) 
[-- sin (90° - 6) = cos0] 


= 3x- 20° = 90° - 3y - 20° 
= 70° - 3y 

= 3x + 3y = 70° + 20° = 90° 
= 3 (x+y) = 90° 


= cos*a . cos"B 


cos? « 2 


381. (2) tan 315°. 
= -tan 315°. 


cot (-405°) 
cot 405° 
[cot (-0) = - cot®) 
=~ tan (360° ~ 45°) . cot (360° + 45°) 
= - (-tan 45°) . cot 45° 
= tan 45°. cot 45° = 1 
382. (4) tan (a - f) = 1 = tan 45° 
=> a-fB = 45° conse 


2 
sec (a+ B) = Fy = sec 30° 


=> a+f=30° 

On adding (1) and (1), 

75 

2a = 45° + 30° = 75° > a= 
a7 
ae 


383. (4) tan@ + cot = 2 


Again, 
cot (x= 40°) = tan (50° = y) 
=> (cot (x- 40") 
= cot (90° - (50° - y)} 

[+> cot (90° -0) = tand] 
=> x- 40° =90°-50°+y 
=> x-40=40+y ® 
=> x-y=40+40=80° (i) 
On adding equations (i) and (11). 
x+ y+ x- y= 90° + 80° 
=> 2x= 170° 


170° 
> x= = 


From equation (i), 
=> 85°+ y= 90° 
=> y= 90° - 85° = 5° 

385. (3) cosec*60° + sec?60" ~ cot*60° 
+ tan?30° 


2 2 2 
-(H) --(aa) +) 
v3) * V3) * We 
4 4412 16 1 
atten as 85 
386. (3) sin® + coseci = 2 


> “Sno 
=> sin*0+ 1 = 2 sind 

=> sin*6 - 2sind + 1 = 0 

= (sind- 1)? =0 

= sind-1 

=0=sind-1 

2. cosecO = 1 

.. sin"@ + cosec"@ = 14 1=2 
. 2) sin A+sin7A = 1 

=> sin A= 1-sin*A = cos’A 

cos*‘A = sin?A 
2. cos"A + cos*A 
= cos*A + sin7A = 1 


388.2) ¢ 


- B 

CAB = 90° 

*. cosA = cos 90° = 0 
AB coca AC 

cosB = Ge. cosC = be 

*. c0s"A + cos”B + cos*C 
AB? AC? 

=0* Bc? * BF 


AB?+ AC? BC? i 
-—S0 bet 


2 
389. (1) rsind = > 


73 


rcos® = 


7. 2 1 
=x = 
> tand= 9" 7 Re 
=> tan@ = tan30° 
=> 0=30° 
290. (3) Expression 


8sin 0 + 5cos0 
* sin? 0-2cos*0+7cos@ 


Dividing numerator and denomi- 


nator by cos*0 
8sin0 5Scosd 


8tan0.sec? 0 +5sec? 0 
tan” 0-2+7sec" 0 
Stan @(1 + tan”) +5(1+ tan?) 
tan” @-2+7(1+ tan* 9) 
80+1+5x2 16410 
1-2+7(1+1) * 1-2414 


391. (2) 4 sin’e=3 


3 
> sin’o= 7 


=> sind= Ss = sin 60° 


=> 0=60° 

. o 

a tanO - cot 

= tan 60° - cot 30° 


= (3-3 =0 


cos” 0- 3coso +2 
392. (4) snz0 = 
= cos"0 - 3 cos0 +2 
= sin’@ = 1 - cos*0 
=> 2 cos*0- 3 cos? + 1=0 


=> 2 cos*0 - 2 cos - cos0 + 1 = 
oO 

= 2.cos@ (cos@ - 1) - 1 (cos® - 1) 
=0 

=> (2 cos8- 1) (cos8- 1)=0 


1 
> oses 


as cos0 + 1 as @>0 
.. €os® = cos 60° 
=> 0=60° 
393. (2) cot 17° . cot 73° . cos? 22° + 
cot 17° 
cot 17°. sec? 68° 
= cot 17° . cot (90° - 17°) . cos? 
22° + cos” 68° 
= cot 17° . tan 17° . cos*22° + 
cos* (90° - 22°) 
= cos*22° + sin?22° = 1 
[-- cot (90° ~ 8) = tand : cos (90° - 
6) = sind] 
294. (3) sind- cosd = 0 
=> sind =cos0 
=> tan@ = 1 =tan 45° 
=> 0=45° 
~ secO + cosecd 
= sec 45° + cosec 45° 


= 2+ 2 =22 
2tan53° cot 80° 


996. (3) 37° ~ tanlo” 
2tan(90°-37°) _cot(90°-10") 
 cot37*——SCSC*«Utan 10 


2cot37° tan10° 

cot37° ~ tan10° 
=2-l=#1 

396. (2) The minimum value of 
atan?x+ bcot?x = 2Jab 
’. The minimum value of 
tan*x + cot*x = 2 


x 
397. (1) cos 21° = 7 


. €os 69° = cos (90° - 21°) 
= sin 21° 


2 


2 2 2 
y -(y?- x’) x 
- Wyre 7 wy 
398. (I)a:B=2:1 
Sum of the terms of ratio 


=2+1=3 
a+B =90° 


2 90° = 60° 
a=3* = 


B= 30° 


cosa 


a1: 43 

399. (1) 7 cos*0 + 3 sin70 = 4 
=> 7(1- sin’) +3 sin’0 = 4 
=> 7-7 sin*0 + 3sin’0 = 4 
=> 7-4sin0=4 
=> 4sin*9=7-4=3 


3 
= sin’e= 7 
V3 


> sind= 
+: 0<0<90° 
=> 0=60° 


a 
400. (3) tand = > 


Ssind+2cos0 
3sin0-2cos0 


On dividing numerator and de- 
nominator by cos0, 


Expression = 


Ssind , 2easo 


401. (3) sec (4x - 50°) = see (50° - 4 
=> sec (4x - 50°) = sec (90° - 
(50° ~ xj) = sec (40° + 9 
=> 4x- 50° = 40° + x 
=> 4x- x= 50° + 40° 


> 3x=90°> x= 


402. (1) cos53° - sin37° 
= cos (90° - 37°) - sin37° 
= sin37° - sin37° = 0 


3 = 30° 


5 
403. (2) cosecO + sind = > 
1 5 
+sind== 
> sind 2 
l+sin?9_ 5 
> ————.= 
sn@ 2 
=> 2sin79+2=5 sind 
=> 2sin*9-5 sind +2=0 
=> 2 sin?0 - 4 sind ~ sind +2=0 
= 2 sin0 (sin0 - 2) - 1 (sind - 2) =0 
= (2 sin0 - 1) (sind - 2) =0 
=> 2sind-1=0 
=> 2sin0=1 
1 
= sind = > because sind + 2 
=> cosec = 2 
». cosect - sind =2- + = 2 
* - #2-3°95 


404. (2) sin (2a + 45") = cos (30° - a) 
=> sin (2a + 45°) 
= sin (90° - (30°-a) | 
=> sin (2a + 45°) = sin (60° + a) 
[2 sin (90° - @) = cos6} 
=> 2a+ 45° = 60° +a 
=> 2a- a= 60° - 45° 
=>a=15° 
408. (4) Expression 
= cot 10°.cot20° .cot60°.cot70°.cot80° 
= (cotl0°.cot80°) (cot20°. 
cot70").cot60° 
= (cot 10°.cot (90°-10%) 


1 
{cot20°.cot(90° - 20°). BS 
=(cotl0°.tan10°) 


1 
(cot20°.tan20°). EB 


1 1 

115" 
[+ cot (90°-0) = tan®; tanO.cot® = 1] 
406. (2) 

7 sin*0 + 3 cos’0 = 4 

On dividing by cos?0, 

7sin?70 3cos?0 4 

cos*@ cos” ~—cos*0 
=> 7tan70 + 3 = 4 sec’@ = 4 (1 + 

tan?0) 


=> 7tan?0+3 =4 +4 tan’0 
=> 7tan*@- 4 tan*®=4-3 
=> Stan’0=1 


1 
= tan%= 3 


1 
> tand= BE 
407. (2) Expression 
(1+ tan7A) cota 
= 
cosec7A, 
= sec?A . cotA . sin?A 
{sinA . cosecA = 1) 


* 1+ tanA.tanB 
409. (4) sec 330° = sec (360° ~ 30°) 


= sec 30° = 
[-; see (360° - 0) = sec®] 


410. (1) GaavcolA =~ 
1 
> sinA_cosA =* 
cosA sinA 
1 
> ‘sin?A+costa ~~ 
sinA.cosA 
=x i = sinA. cosA 
sinA.cosA 
llr 
411. (3) sin —— 
3 
nam (2-5) 
[+> sin (360° - 9) 
= sin (2x - 6) = -sin 6] 
z 1 


+: sectA-tan?A=1 

=(secA + tanA) (secA - tanA) = 1 
1 

= SecA ~ tanA = = (ii) 

On adding equations (i) and (ii), 


1 a®+1 
2secAsa+—= 
a a 


a?+1 

2a 

cosA, 3a 

Wael 
413. (2) sinP + cosec P = 2 


=> secA = 


> sinP+ =2 


sinP 
sin’?P+1 
sinP~ 
= sin?P + 1 = 2 sinP 
=> sin’?P-2sinP+1=0 
= (sin P-1)?=0 
=> sinP-1=0=>sinP=1 
“. cosec P= 1 
2. sin’P + cosec’P = 1+ 1=2 
414. (3) cosx . cosy + sinx. siny = -1 
=> cosx. cosy + 1 
=-sinx. siny 
On both sides, 
{cosx . cosy + 1)? = sin*x sin?y 
=> cos*x . cos*y + 2cosx . cosy 
+ 1 = (1 - cos*xj (1 = cos*y) 
= cos*x . cos*y + 2 cosx. cosy 


+ 1 = 1-cos*x~ cos*y + cos*x 
y 

= cos*x + cos*y + 2cosx . cosy 

=0 


=> cosx + cosy = 0 
415. (2) 2 (sin®0 + cos) ~ 3 (sin*0 + 

cos*6) + 1 

= 2 (sin20 + cos?0)* -3 sin20 cos70 

(sin70 + cos70)} ~ 3 {(sin?0 + 

cos76)? - 2 sin?0 . cos?6) + 1 

= 2 (1-3 sin0 . cos) - 3 (1-2 

sin?0 . cos?@) + 1 

=2-6sin’0. cos*0- 3 +6 sin’0 

- cos" +1 

=3-3=20 

2 


416. 19 cow « = 
sind = 41~cos*0 


(reem so) 


1. (4) i) 


Nad OE 


Bx D+20 =c 


Let AB be a pillar of height hmeter 


If BD = length of shadow = x 
and DC = 20m 
then, BC = BD + DC 

= BC = (x + 20) metre 
From A ABD, 


h 
tan 45°= => hex well) 


20. V3+1 
“Ba Ba 


es) y] =10{JS +1) metre 


gia th ccdaakc Medes 


150 metre 
<BAC = 60° 


8 


= BC=150x*3 = 754 metre 


TRIGONOMETRY 


3.2) 


aN 


Q<— x —>B 48 metreA 


Tower = PQ = h metre 
QB = x metre 
From AAPQ, 


tanl8" = 45 


[3 = ool) 


x+48 
[> tan 15° = tan (45° - 30°) 


1 
1 
tan45~ tango 5. 


“Te tan 45? tang0F “1 +7 


se ¥3-1 VB-1 
Wel W-1 
of28, 3-5] 
From APQB, 
h 
tan30° = = 
1 att 
> IZ x 
=> /Bh=x «ii 
h 
= 2-48 = Gnas 


= 2¥8h- 3h + (2-¥348 = h 
=>h+3h- 23h 

= (2-3) 48 
= 2h (2-48) = 48 x (2-3) 


48 
=Sh= yp =24 metre 


4 (3) A 


aN las 
B—x—D—138—C 
AB = monument = h metre 
DC = 138 metre 
BD = x metre 


x 
tana=s 


+ 
5 
=> She x+ 138 o 


i w+ (i) 


12h 
- Sh= —— + 138 (By (1) & (4) 
=> 35h- 12h = 138 x7 
=> 23h=138x7 


138 x7 
23 


=>he= = 42 metre 


16 metre 


& 
ae. ; 
A Ne 


x metre—C 


oc 


From AABC, 
tan (90° - 6) = — 
to 18 (i) 
Bed 
> cot= = - 
From ABCD, 
9 
tand = — .....(ii) 


16 


=> = 16%9[--tand cot =1) 
=> x=4x3 = 12 metre 


6. (3) A 


t 
h 
5 c 
CD = tree = h metre 
LetAB = building = a metre 
& BC = ED = b metre 
. From AAED, 


AE 
tanx= 


= b=(a-h) cot x ool) 


a 
Stany= 5 


=> b=acoty wall) 

From equations (i) and (ii), 
(ah) cot x= acoty 

=> acot x- hcot x= acoty 

= hoot x= a (cot x- cot y) 


heot x 
= @* cotx - cot y 
7.13) p 
. 
E 
Q! as _— 
— xX —B-20m— 


Let PQ = h metre and BQ = x 
metre. 

From A APQ, 

__h 

"x +20 


tan30° 


= Bh = x +20 ceseell) 


< Bh = Fen +20 


[From equation (i) and (ii)) 


=> 3h-h= 20/3 


x 100-x 


AB = CD = h metre (Height of 


E 


h 
ayer ye Bhax wy 


= ¥30100-x)=h 


= ¥3000- J3h)=h 
[From equation (i)] 


= 1003 -3h =h > 4h = 100)3 


=> h=25J3 metre 


9.3) A 


D 
: ee 
B— 8/3m—C 


AB = Telegraph post = h metre 


Telegraph post bends at point D. 
DB = x metre 
AD = CD = (h- X) metre 


.- 


=> x=8 metre 
. h=3x 8 = 24 metre 


10. (2) 


D 


A 


BC BC 
=>BC=h+y w 
From AABC, 

= at 
tanx= BC > tanx= BC 
=> BC =heotx «fii 
From equations (i) and (ii), 


h+y= hoot x 
= y= (heot x- h) metre 


11. (1) CD = h metre, AB = 2h metre 


A 


2h 


-- fi) 
From AOAB, 


AB 
tan (80° - 0) = FO 


2h 4h 


=> cotd = QF ii) 


2 
Multiplying both equations, 


B c 


ZACB = 60° 
42DCB = 45° 
AB = 5000 metre 


AB = Tower = 30 metre 
CD = x metre 
ZACB = 30° 
ADB = 60° 
From A ABD. 


AB 


tne0"= a 


J 
= 43 * Bp 


a 


14. (4) 


> 
2h metre 


h 


B ND) 
E 
+— 60m—> 


i~] 


BE = DE = 30 metre 
4AEB = 6». ZCED = 90° -6 
From A ABE, 


=> h=30tané well) 


cot @ = 4 => h = 15coté ...(4i) 


By multiplying both equations, 
I? = 30 x 15 x tan @. cot 6 
=>? = 30x 15 

[-s tan. cot @ = 1) 


=>h= 15,/2 metre = AB 
=> 2h= 30/2 metre = CD 


15. (4) A 


ot _3125m—> 0 


(oA 
D 


Aand C = position of planes 
BC = 3125m 

Let AC = x metre 

In AABD, 


antes aoe: 
tan = BD 


3125+x 
“ppt 
= 8=- 


tendign a 
* BD 
= 1 __3125 
Ye 3125+ x 
3 
= 3 (8125) = 3125 +x 
= 9875 = 3125 +x 
> x = 9375 - 3125 
x= 6250 metre 


16. (3) A 


A 30° >» 
B C-60 m-D 

AB = Tower = h metre 
ZADB = 30° 
ZACB = 45° 
CD = 60 metre 
BC = x metre 
From AABC, 


=> {Zh=h+60 
=> JZn-h=60 


= n(V3 -1) = 60 
60 60(V8 +1) 


= 30 (V3 +1) metre 


17.(2) 4 


“p 


AB = Post = 15 feet 
The post breaks at point C. 
BC = x feet 

= AC = CD = (15 - x) feet 
ZCDB = 30° 
From A BCD, 


B 
AB = Tower = x units 


BC = Shadow = /3 xunits 
P4 
tan (ACB) = 5G 
x 1 
= = tan30° 
. Vax B 
-. ZACB = 30° 


6_h as 
19. (2) | = So (Assuming 'h' be the 


height of flag pole) 


6 
= 75 feet 


=>h= 


20. (2) 


x 
4 


P & Q are the positions of the 
plane. 
ZPAB = 60° ; ZQAB = 30° 


= AC = 1500 x 3 = 4500 metre 
PQ = BC = AC-AB 

= 4500 - 1500 = 3000 metre 

= 3000 m travelled in 15 sec. 


3000 
~. Speed of plane = rE 
= 200 metre/second 

21, (1) 


‘a 
® 


i 
in 
S 
Z) fas 
Q P B 
AB = Tower = h units 
Let, ZAQB = 6 ». ZAPB = 90° -0 
PB= a: BQ=b 
From A AQB, 


= tand= . wl) 


h 

=> cot 0= — -= (it) 
a 

By multiplying (i) & (ii) 


tana.cota = "x % 
ba 


= h? =ab 


=>h=Jab 


$$ Gx. 


22. (1) A 


Cc 


B 100 metre 


AB = Tower = h metre 


= 50 metre 
OB = length of thread 
= 100 metre 
sin BOA er 
—_—_z—sz— 
OB 100 2 
= sin 30° 
«. £BOA= 30° 
24. (1) 
B D—1km —C 


AB = Height of balloon = hkm 
BD = xkm, CD=1km 
From A ABD, 


> xe Be seeeeelli) 


[By @) 


=> 2h= 3 
one Dim 


25. (2) Height of tower 
Length of stick 


a ww 


B D+100 metre 


AB = Tower = h metre 

CD = 100 metre; BC = 160 metre 
ZACB = 
In A ABC, 


©. ZADB = 20 


Be—50 m—?C 


AB = Tower = h metre 
BC = 50 metre 
2 ACB = 30° 


AB 
-. tan 30! "Be 


1 AB 
=F" wo 
50 

> ABs iy metre 


28. (3) A 


C\ (™ 
B-xmetre+C -—10 m—-D 
AB = Tower = h metre 
4BDA = 30° 
ZACB = 45° 


CD = 10 metre 
From AABC, 


AB h 
tan45°= ——- > 1=— 
BC eee 


From AABD, 


he 
x+10 


tan30= 55> = 
= 8h =h+10 
= WBh-h=10 


= h(¥3-1)=10 


10 10 V3+1 


a Ba Ba Ber 
_ 10S +0) 
2 


fe h=x] 


= 5(V3 +1) metre 


29. (3) A 


a C\ 


B D+60 metre+C 


AB = tower = h metre 

4ACB = 45°, ZADB = 60° 

CD = 60 metre, BD = x metre 
From AABC, 


= Bat one ix 
x 


= h=43.(h-60) 
= Bh -h = 60/3 
= h( V3 ~1) = 6ov3 


cvs __60V3 (V3 +1) 
"B31 (B-eey) 


TRIGONOMETRY 
= 30V3(¥3 +1) 


=30 (3+¥3) metre 


30. (4) 


A 


as CS 
Be 9m +C#i6m—D 


AB = Pole = h metre 
BC = 9 metre BD = 16 metre 
ZADB = 0; 


. ZACB=90°-0 
From AABC, 
tan (90° - 0) = BC 

h 
= cot = 5 wll) 
AABD from, 

h 
=> tand= Te (ti) 
By multiplying (i) & (ii) 

h 
tan@ . cotd = 916 
> ps =1 
144 

=> ht = 144 


=>he= Ji4q = 12 metre 


31. 4) c 
A 
fe 
P IB 
AC = Flag 


AB = building = 10 metre 
2 APB = 30°; 4 CPB = 45° 
In A APB. 


AB 
tan 30° = PB 


1 10 
= BB * PB 
=> PB=10 /3 metre 
In A PBC, 


>. 2S 
tan 45° = Fe 


AB + AC 
PB 
= PB = AB +AC 


= 10/3 = 10+ac 


>1= 


=> AC = 10/3 -10 


= 10( 3 -1) metre 
= 10 (1.732 = 1) metre 
= 10 x 0. 732 = 7.32 metre 


AB = Tower = h metre 
PQ = 10 metre 

4 APB = 60°, 

2 CQB = 2 QBP = 30° 
In A PBQ. 


120 
= VS * PB 
= PB= 10/3 metre 
In A APB, 


tan 30° = 5 


48 
tan 60° = PB 


h 
= 43 = Tole 


=>h= J3 x 10/3 =30 metre 


33. 4) A 


B 20metre © 


B io 


AB = house, AC = ladder 
In AABC, 


= AC =2x6.5 
= 13 metre 
35. (4) 


A 


B D c 


ZACB = 30° 
ZADB = 45° 
CD = 4 metre 


li 


Ak 
=e x+4 
1 oh 


=h JZ -n=4 
a3 +1) 
-— * (B10 
S820 = 2(5 +1) 
=2(1.732+1) 
= 2x 2.732 


= 5.464 metre 


(3) 


AB = Pole = 10 metre 
CD = Tower = h metre (let) 


ZDAE = 60° 
ZEAC = Z ACB = 30° 
From A ABC, 

aor 48 10 
tan 30°= 5c > 8 " BC 


=> BC = 10/3 metre 


» AE = 10 J3 metre 


From A ADE, 

tan 0°» Se > 8 * Tole 
= DE= 1018 x 3 

= 30 metre 


.. CD = Heigth of tower 
= CE+ED=10+30 
= 40 metre 


C\ 
Bx metre D 10 metre 
AB = Tower = h metre 


h 


1 
ey 
25° 


=> {Zh=h+10 
=> {Bh-h =10 
=>h(J3 -1)=10 
10 
3-1 

10 V3 +1 
* ¥B-1* v1 


10 V3 +1) 
3-1 


yt 


>he 


=5 (/3 +1) metre 


38. (2) A 


B afgm c 


AB = pole = 12 metre 
Shadow = BC = 4/3 metre 


A ras 
B D c 

AB = Height of tower 

= hmetre (let) 

CD = 70 metre 

BD = x metre (let) 

In AABC, 


h 


tan30° AB ea _ SS 
“BC Js x+70 


=> J3h =x+70 


=x= /3n-70 ...(0 
In AABD, 


h 
tan60° = — 
x 
Ls 
== 
h 
=xe5 wei) 
From equations (i) and (ti), 
h 
VBh -70 = Fy 
h 
[3h — - 
= V3 W770 
3h-h 
> a =70 
=> 2h= 70/3 


70/3 
=>h= WS 95/5 metre 


40. (1) A 


41. 


TRIGONOMETRY 


AB = Tower = h metre (let) 
CD = 30 metre 
BC = x metre (let) 


=>h= J3x metre li) 
From AABD, 


ap 48 1 
tan =BD> = x30 


=>h=x+30 
aha e430 
= VBh =h+ 30/3 
= J3h -h= 30/3 
= h(V3 1) = 30/3 
3043 30/3 (V3 +1) 
oh Bar" (Bea) 
303 (V3 +1) 
"—3-1 
= 15¥3 (¥3+1) 
= 1543) metre 


2 A 


aS 
B c 


AB = Tower = 100 /3 metre 
BC = 100 metre 
From A ABC, 


=> tané = tan 60° > 6 = 60° 


\ es 


c D 
ACB = 60°; BC = xmetre 
CD = 40 metre, AB = Tower = h 
metre 
From AABC, 


AB h 
tan 60° = Go > V3 = > 


=he= Jgx ll) 


= (J3 - Dh=40 3 

40/3 

B-1 
40V3(v3 +1) 

= W3-1W3 +0 

_ 40V8W/3 +) 

3-1 
=20(3+ J3) metre 


=>he 


43. (2) A 


tan®@= =~ =F oli) 


=> cotd = >> esi) 


= h? = 12x27 
=he J12%27 
= J2x2x3x3 


=2x3x3 = 18 metre 
(4) 


A 


Pole| 


tan 0 = tan 60° > 0 = 60° 
4) 
A 


B Ne 
AC = ladder = 10 metre 
BC =? 

ZABC = 6 = 30° 

From AABC, 


Be 
cos 0= Ac 


47. 


B C\ c 
100 metre 


AB = Tower = h metre 


B 


A= Position of kite 


AC = length of string 
AB = 75 metre 


cotd = is 


2. cosec8 = 41+ cot? 6 


=ACx15=217x15 
17x75 


=>AC= = 85 metre 


15 


48. (2) 


PQ = Tower A = 45 metre 
RS = Tower B = 15 metre, 
QS = x metre (let) 

ZPSQ = 60°; ZRQS=0 
From APQS. 


tan 6 60° pi) 
* Qs 


45 
= 3 == > 8 x=45 


45 
=x= B= 15/3 metre 
From ARSQ. 


RS 15 
tand= 05 = isJ3 ey 
1 
=tns "5 
=> tan 0 = tan 30° 
=> 0=30° 
: ae 
.. sin 6 = sin 30° = 2 
49. (4) A 
CS 
B c 


AB = Building = 48 metre 
BC = Shadow = 48 JJ metre 
ZACB=0=? 


. AB _ _48 
“tan O= Fc * aBys 
> tan 0= J = tan 30" 


=>0=30° 
50. (1) A 


B 10/3 metre D 


AB = Telegraph post 
AC = CD = bent part 
BD = 10/3 metre 
In A BCD, 


so = 2 
tan 30° = 55 


1 BC 
> B* is 
1 
=> BC= FF x 10/3 


= 10 metre 
Again. 
sin 30° = Ch 
1 10 
> 2" cD 
=> CD = 20 metre 
. AB=BC+CD 
= (10 + 20) metre 
= 30 metre 
51. (4) 
T, 


as 
F boa 
‘TF = Tower = h metre 
ZTAF = ° ; ZTBF = y?. 
BF = 80 metre 
In AAFT, 


> tan y? =tan 45° 
>y=45° 


52. (4) 08 


B D10 metre 


AB = Height of pillar 
= hmetre (let) 
CD = 10 metre 
ZACB = 45° 
ZADB = 60° 

BD = x metre (let) 
From AABC, 


=> h=(x+ 10) metre @ 
From AABD. 


tan 60° = 55 


> =-— 


=n- eto 
ey 


¥Bh-h 
> 2 


——— 


= n(V3-1) = 1045 


10V3 
GB -1 
10V3(V3 +1) 
- (ae) 
_ lov3W3 +1) 
3-1 


= 548 (v8 +1) 


>he 


=5 (3+ V3) metre 
A 


53. (2) 


as cC™ 
Dx c 


AB = Height of tower 

= 50 metre 

4 ACB = 30°; ZADB = 45° 
CD = x metre (let) 

In AABD, 


._ 4B 50 
tan30°= Bo > 3 = 50+x 


= 50+x= 50/3 
=>x= 50/3 -50 
= 50(v3 -1) metre 


55. (4) In ABCD, 
59. (3) A 
A c 
ed || 
Ez 
= tana= 2 
La y 
fe) B => xs me 0UCtC<2CR w BI! SS 
Let A and C be the positions of In AACD, 
: aa In AABC, 
AB = CD = 2500 metre tanB = Gp AB = Wall 
BD = AC = x metre (let) = 10 feet 
ZAOB = 60° ; ZCOD = 30° = tong = Rt <ACB = 60° 
In AOAB. x 
2. tan 60° =5~ 
AB 2500 hey BC 
tan45°= 55 > 1= OR > x= tanp eevee (i) as 
= OB = 2500 metre hey > 8*75 
In AOCD, ” Tana = tanp 
cD = ylan B = htana+ ytana = AB= 10/5 feet 
hee 
OD => ytanf - y tana = h tana “ 2 2 
; = y(tanf - tana) = htana “AC = VAB? + BC 
htana 2 
=5 =U" Sanaa = y(10v3) +10? 
2500 A 
=> . +100 
2500+ x 57.() 
= §400 = 20 feet 
2500 
= 2500 + x= 250073 Case Il, 
=x ZBDE = 30° 
= 2500/3 - 2500 ~ BE 
c *. sin 30° = > 
= 2500 (/3 -1) metre B DE 
Time = 15 seconds AB = pole = 5 metre 1 BE 
15 1 Sica eoe Pet > 2" 20 
= Gox6o PUT= dap hour AABC. => BE = 10 feet 
AB 1 5 
poe ay tan30" = Be > Jy > BE “AE = 10/3 - 10 
2500(V3 ~ 1) - 
a 240 kph = BC = 5/3 metre = 10(¥3 ~1) feet 
sa. A = 10 (1.732 = 1) 
= 600 (V3 -1) kmph. = 10 x 0.732 = 7.32 feet 
56.2) * 60. (2) 4 
h 
metre} B c 
B AB = Height of the wall 
AC = Length of ladder 
= h metre 
BC = b= 4.6 metre 
aN 7 
L ~ ZACB = 60° ne BI \ 
Let height of tower = BC “. cos 60° = FE AB = BC 
AC 
= y metre 
AB = height of flag-staff = oss tang = AB 
= h metre 27h BC 
ZBDC =a; ZADC =B => h= (2 x 4.6) metre > tan@ = 1 = tan 45° 
Let, CD = x metre = 9.2 metre = 0=45° 


61. (4) 


B 
AD = flag = x metre 
AB = flagpost = h metre 
BC = 30 metre 
ZACB = 45°; ZDCB = 30° 
From A ABC, 


co 
tan 45° = BG 


=>x=30- 10/3 
= 30-10 x 1.732 
= 30 - 17.32 
= 12.68 metre 


62. (1) A 


TRIGONOMETRY 


63. (2) 


iN aS 
c D 

AB = tree = h metre 

BC = width of river = x metre 

CD = 36 metre 


Ls 
B= 


1 
=" x+36 
= |jh=x+36 


= (3 x JB x= x436 
=> 3x-x=36 

=> 2x= 36 > x= 18 metre 
8) 


Sp 


AB = Light house = 100 metre 
C and D are positions of ships. 
Let, 

BC = x metre and BD = y metre 
4 ACB = 45° and 2 ADB = 30° 
From A ABC, 


tan45°= Bo 


100 
>le. > ¥= 100 metre 


From A ABD, 


AB 
tan30° = 55 

1 100 
2B 
=> y= 100j3 metre 
= (100 x 1.73) metre 
= 173 metre 

distance = x+y 

= = 100+ 173 = 273 metre 
(3) 


A E 


as ‘as 
D Cc 

AB = Height of mountain 

= 500 metre 

ZACB = 30°; ZADB = 45° 

C and D = Positions of boats 

Let CD = x metre 

From A ABD, 


ae 
BD 
= AB=BD 

= 500 metre 
From AABC, 


tan45° = 


tan 30° = BG 
1 500 

aa aa 500+x 

=> 500 +x= 500/3 

=> x= 500/3 - 500 

= 500 (¥3 -1) metre 

= 500 (1.732 - 1) metre 


= (500 x 0.732) metre 
= 366 metre 


66. (4) 


i 


B Jp 


Let, AB = height of pole 
=hmetre 

CD = height of building 

= 20 metre = BE 

ADB = 60° ; ZACE = 30° 

Let, AE = x metre ; BD = EC 

= y metre 

In A ABD, 

x +20 


y 


AB 
tan60°= 55 > V3 = 


= x+20= 3 y... 0) 
In AAEC. 


AE 
tan 30° = FS 
1 x 
2B ty ryt 3 x 


From equation (i), 


x+20= J3 x /Bx 
=> 3x-x=20 
=> 2x= 20 


20 
>x= zz = 10 metre 


2. Height of pole 
= (20 + 10) metre 
= 30 metre 

. (4) 


B c 
AB = Height of building 

= 30 metre 

CD = Height of temple 

= hmetre 

AB = CE = 30 metre 

DE = (h = 30) metre: 
BC = AE = x metre 
ZDAE = 30°; ZDBC = 60° 
In ABCD, 


ore 2 h 
tan 60° = 55 > V3 = 5 


=> h= /Zx metre we WO 
In AADE, 


TRIGONOMETRY 


6 oe 
tan 30° = Te 


1 h-30 

- Bx 

=> x= J3h-30/3 
. he gx 


=3h-30x3 
=> 3h-h=90> 2h=90 


90 
> hey 245 metre 


68. (3) A 


.- (Hi) 


= 50/3 metre 
BC = 50 metre 
AB 
+ a  e = SOe 
=> tan® = J3 = tan 60° 
=> 0=60° 
69. (2) 
B Cc 
AB = Tower 
BC = distance of point C 
AB 
tant» $e = SE 


-. tan = tan60° > 6 = 60° 


70. (4) B 


=hmetre 

= 80 metre 

ZBAC = 60° 

BC = Vertical height of kite 
In AABC, 


sin 60° = —— 
Bib 
2 "80 
= ne e0x 8. 40/5 metre 
71. 3) 
A, 
CS CC 
B D c 


Let, AB = height of tower 

= hmetre 

ZACB = 30°, 

ZADB = 60° 

CD = 20 metre ; BC = x metre 
In ABC, 


axe 5h... 


=>h= J3x- 20/3 
= (3/3 h- 20/8 
=>h=3h- 20/3 
=> 8h-h= 90/3 
>2h= 20/3 


20/3 
>he= >" 10V3 metre 


a | 


45 metre 


AB = Height of observer = 1.6 
metre 

CD = Height of tower 

= h metre 

-. DE = (h- 1.6) metre ; BC = AE 
= 45 metre 

4 DAE = 30° 


F = 
+. tan30° = AE 


1 h-16 
=f" 45 
45 
=h-16= 5 = 15/3 


= h- 1.6 = 15x 1.732 = 25.98 
=> h= (25.98 + 1.6) metre 


= 27.58 metre 
aa 
c 
{, 
D 


AB = Height of tree 
BD = 10 metre 
AC = CD = broken part of tree 
4CDB = 30° 
In ABCD. 
BC 
tan 30° = BD 
BC 


1 

> 8° 10 
10 

=> BCs Baan 


ain, sin 30° = BC 
Again, sin SO" = Cy 


1 10 
= 2" Vaxcp 


74. 


10x2 20 
=> CD="5 = Js metre 
+. AB=BC+CD 
10 20 30 
“8 * iB" 


= 10/3 metre 


 B 


c 


A 
D 
Let AB = height of tree 
= hmetre 
AC = 8 metre, 
BC = CD = Broken part of tree 
AD = 15 metre 
In AACD, 
CD? = AC? + AD? = 8? + 15? 
= 64 +225 = 289 
“« CD= {289 = 17 metre 
©. Original height of tree 
= 1748 = 25 metre 


g A 


(\_8f\, 
D c 
Let AB = height of pole 
= h metre 

ZACB = 6, ZADB = > 
In AABD. 


AB 
tand= BD 


In AABC, 
tan6 = =~ 
> BC= =heot® 
©. Required distance 


= CD = hcot6 - h coto 
= h (cot® ~ cot) metre 


c B D 
Let AB = Height of tower 
= hmetre 
BC = 25 metre 
BD = 64 metre 


= bh? = 25 x 64 


. he J25x64 =5x8 


= 40 metre 


77. 3) & 


B c 
AB = Height of pole = x units 
BC = Length of shadow 


= ¥3xunits 
ZACB=0 


: 5] 
stanO= Be 


= tand = — =» —L «tan 30° 
vax 3 
=> 0=30° 


78. (2) 


oO B D 


AB = CD = 3000 metre 
Aand C = Positions of aeroplane 


4AOB = 60°; ZCOD = 30° 
In AOAB, 


tan 60° « 4B 
* OB 


= 43 = “op 
3000 

= OB = 

= 1000/3 metre 

In AOCD, 
cb 

tan 30° = G5 

1 3000 

> YB ~ op 

=> OD = 3000/3 metre 

+. BD = (3000/3 - 1000,/3) metre 

= 2000/3 metre 

~. Speed of aeroplane 

2000/3 


omer | ae m./sec. 
jee «L732 


15 } m/sec. 


= 230.93 m./sec. 


AB « Height of pole = h metre 
CD = 60 metre 
In AABC, 


= n(v3-1) <60 
60 


ahaa 


81. 


TRIGONOMETRY 


60(V3 +1) B+ 
ee 


= 30 (J3 +1) metre 


@) 

A 
Z\ \ 
c B D 


In AABC, 
AB 
tana = BC 
tang at Bee 
> “= BC” * tana 
=hcota 
In AABD, 


. BC = BC +BD 
=heota + hcotf 
=h(cota + cot) 


) 2 


IN 


c 


AB = incomplete pole 
BC = 150 metre 


5. BD 
tan4! = BC 


> 1*ipo 


=> BD = 150 metre 
». AD = BD- AB 


= (150 - 50/3) metre 
= 50 (3- V3) metre 


= 50 (3 - 1.732) metre 
= (50 x 1.268) metre 


= 63.4 metre 
82. (4) 
° 
1 
h 
J 
M Sp 
2 Pee 
BI A 
(h+200)) 
metre 
c 


AB is the surface of lake. C’ is 
the reflection of cloud °C’. 
ZCPM = 30° and ZC’ PM = 60° 
Let, C M=h metre 

CB = (h + 200) metre 

CB = (h+ 200) metre 

In ACMP, 


=> pM =J3h well) 


wee (Hi) 


From equations (i) and (ii), 


h+400 
he 
8 v3 


=> 3h=h+ 400 

=> 2h= 400 = h= 200 

:. CB = h+ 200 = 400 metre 
Note : If the angle of elevation of 
a cloud from a point h metre 
above a lake is a and the angle of 
depression of its reflection in the 
lake is B, then the height of the 
doud 


h{tan f + tana) 
= ‘(tanf - tana) 
3) A 
B c 


AB = Height of cliff = h metre 
BC = 129 metre 
In AABC, 


B 


A’ = Position of sun 
AB = Height of pole = 15 metre 
BC = Length of shadow 


50/3 metre 


as as 


B D 

AB = Height of pole 

= 50/3 metre 

BC = Length of shadow 
= x metre 

When, 

ZACB = 30° 

BD = Length of shadow 


50/3 
> y= BB = 50 metre 
 CD=x-y= 150-50 
100 metre 
86. (3) 
A 


as 


B 
Let, AB = Height of tower 


3 «BC 
=> BC = 100J/3 metre 
= (100 x 1.73) metre 
= 173 metre 


c 


87. (3) 
Ay 
60°/\ rms 
B c D 
AB = Height of pole 
= 75 metre 


Cand D = positions of persons 
Let. BC = x metre, 

BD = y metre 

ZACB = 60°; ZADB = 30° 

In AABC, 


es 
tan 60° = 5 


75 
= 8-2 


= x= J = 2505 metre 
In AABD, 
AB 

tan 30° = BH 

175 
= By 
=> y= 75/3 metre 
. CD=y-x 


= (75¥3 - 25y3) metre 


=50/3 metre 
88. (4) 
A 


Ametre 


(\ IS 

B Cc D 
Two consecutive kilometre 
stones > C and D 
ZADB = 45°; ZACB = 60° 
CD = 1km. 
AB = height of plane = h metre 
BC = x metre (let) 
In AABC, 


race 
tan 60° = 5G 


& 
> 8-5 


= h= J§xmetre @ 
In AABD, 


2 
tan 45) = BD 


1 
wet xe 


=>hex+l 


h 
> hewgtt 
[From equation (i)] 
h 
> a-! 


¥Bh-h 
=> =1 


= (3-1) he Vs 
V3 
zh 
{v5 +1) 
= 5 (8+ 48) metre 


89. (2) 
Dd 


8 (6) 


B EN 


AB = Height of tower 

= hmetre 

AD = Height of flagstaff 
= x metre 

4BCD = 60°; 4BCA = 30° 
BC = 9 metre 

In AABC, 


tan so° « 4B 
mn = BC 


Lk 
-B"9 


=>he= =3J3 metre 


9 
cy 
In ABCD, 
, BD 

tan 60’ = Be 
h+x 

9 
=> h+x=9J/3 
=> 373 +x=9/3 
=> x= 93 - 3/3 


= 6/3 metre 


> f= 


90. (3) 4 
C\ (\ 
B c D 
AB = Height of pole 
= 15 metre 


4ACB = 60°; ZADB = 30° 
In AABC, 
15 


3 = Be 


jan ihe 2D 
“BC > BC 


BC 


15 
> BC = Jy = 53 metre 
In AABD, 


tan 30° = 


BD 
Le 
= "Bp 


=> BD = 15/3 metre 
-. Required difference 
= BD - BC 


= (15¥3 - 5V3) metre 


= 10/3 metre 
A 


ZL) (\ 
B D c 
AD = Height of temple 
= 75 metre 
Band C = Positions of men 


ZABD = 30°; ZACD = 60° 
In AABD, 


1.2 
= "ep 
=> BD =75J/3 metre 
In AACD, 
AD 
tan 60° = Do 
75 
= 3" be 
75 
> DC = FF = 255 metre 
« BC=BD+DC 
= 75/3 + 25/3 
= 100J/3 metre 


= (100 x 1.732) metre 
= 173.2 metre 


8) tid 
A Sj E 
B {\ 
AB = Height of building 
= 20 metre 


CD = Height of tower 
= h metre (let) 
ACB = ZEAC = 45° 
4DAE = 60° 

BC = AE = x metre 
In AABC, 


DE 
tan 60' "FE >= 
=> h-20 = 20/3 
=> h=20J/3 +20 


= 20 (V3 +1) metre 


= 20 (1.732 + 1) metre 
= (20 x 2.732) metre 


= c 
Let the height of tower be x units. 


©. Length of shadow = /3 units 


In AABC, 


pe 
+ tan0= Be > ax Te 


UU 


tan@ = tan30° 
@=30° 
6) + 
Cc 
IN 
B D 


AB = Height of tree 
Let the tree break at point C. 


BC =x metre 

- AC=CD 

4CDB = 60°; BD = 10 metre 
In ABCD, 


BC x 
tan 60°= 55 = V3 = io 
=> x= 10/3 metre 


8 wh 
> "2 ""@ 
= cp» 22108 «2 


-. Height of tree = AB 
= (20+10V3) metre 
= 10 (2+ V3) metre 


aA 


B c 
Let telegraph pole bend at point 
A 


BC = 83 metre 
In AABC, 


tan 30° = 28 
* BC 


1 AB 
> 3 - as 
= ao = 2B 6 metre 


AB 
Again, sin 30° = 35 
18 
= 2" Ac 
=> AC=2x 8= 16 metre 
*. Height of telegraph-pole 
= AB + AC 
= 8+ 16 = 24 metre 


4) 


90°-0 A 
c D 
Let, AB = Height of tower = h 
metre 
BC = 4 metre, BD = 9 metre 
ZACB = 90° - 0; ZADB = 6 
In AABC, 


BB: 
tan (90° - 0) = BC 
to h @ 
= cotd= 7 ioe 
In AABD, 
h 
tanO= Qe (i) 
On multiplying both equations, 


tand..coto= = x 
. cot! *a*9 
n? 

= 3g 71 == 36 


=> h= J36 =6 metre 


. (2) A 
(\ CS 
B c D 
AB = Height of tower 
= hmetre 


BC = Length of shadow when 
ZBCA = 60° = xmetre 
BD = Length of shadow when 
ZADB = 45° = (x + 10) metre 
In AABC, 
tango = 4B 

BC 

h 


=>W3= 5 


=> h= J3x metre soe 
In AABD, 

,. AB h 
tan45' =Bp >!"xe10 


h 
=> hexel0= Ase +10 


h 
= h- Jz = 10 
V3h-h a 
=": 
3 


= n(¥3-1) = 1043 


1o¥3___10v3(v3 +1) 
Bt” (5-1) +1) 


_ 10v3(v8 +1) 


u 


2 
=5 (3+ 3) metre 


98. (1) A 


A 1 
Cc B D 
AB = Height of tower 
C and D = Positions of men 
BC = x metre (let) 
BD = y metre 
ZACB = 45°; ZADB = 30° 
In AABC, 


y 
= y= 50/3 
= (50 x 1.73) metre 
= 86.5 metre 
©. CD = (50 + 86.5) metre 
= 136.5 metre 


() A 


(\%°7™ 

B c D 
Suppose, AB = Height of tower = 
hmetre 
When ZACB = 45°, length of 
shadow = BC = x metre 
When ZADB = 30°, length of 
shadow = BD = (x + 10) metre 
In AABC, 


5°. AB 
tan45°= BG 


h 
>1le— 
x 


=> h=xmetre li) 


=> JBh=x+10 
=> Wh =h+10 
=> WBh-h=10 
= h(¥3-1)=10 
10 
3-1 
10(V3 +1) 
* (v3 -1)(v3 -1) 


10(V¥3 +1) 


2 


=5 (v3 + 1) metre 
100. (3) 


>he 


{\ (SN 
c 

Suppose, height of tree 

= AB = h foot 

BC = width of river = x foot 


CD = 20/3 foot 
ZACB = 60° and ZADB = 30° 
In AABC, 


B 


She /§x foot...) 
In AABD, 


tensor a “2 
* BD 


1 h 
= x+20/3 
=> Bh = x+ 20/3 


D 


=3x 20/3 = 60/3 metre 
= (60 x 1.732) metre 
= 103.92 metre 

102. (4) 


Z| 
rN B 


If height of balloown = 3800/3 
m, then, 
,_ BP 
tan 60° = AB 
3800/3 
AB 
=> AB =3800m 


>= 


tan 45° = £2 


=> AC = 3800/3 m 
. PQ=AC-AB 
= (3800/3 - 3800) 
= 3800 x 0.732 = 3800 (3-1) 
= 2782 m 
2. Required speed 


[ Note : Interior alternate angles 
are equal } 

AB = 108 m 

CD = x metre 


From A ABC, 


=> 108 - x= 36 
=x=108-36=72m 


AB = temple = 54 metre 
CD = temple = h metre 
BC = width of river 

= x metre 


From AABC, 200 
=x metre 
tan 60° = =~ B 
From AAED, 
54 
= B-Sax-F gor. 22 
3 tan = DE 
= tre 
— 4 Ae 
From ADE, > Jy 200 
_ AE B 
tan 30° = DE 
1 _54-h =e = 720 metre 
= we 
200 400 
= 54-hal8 CD = 200- —— = —— 
= h= 54-18 = 36 metre 3 3 
D 1332. metre 
20 = 1335 met 
= LT | se 
| Ee 
8 A 
a XJ 
j | 1 d0/h,5- 
B c FI 
ie] 
DE = 36 ~ 24 = 12 metre = 
From A ADE, 
sin6or= DE | 
AD as fas 
c D 
M312 
= "2 "AD" AB = Tower = 125 metre 
BC = x metre, BD = y metre 
1 
eS From AABC, 
AB 
4.3) A F tan 45°= 55 
RE 


125 
ad x. 7 125 metre 


From A ABD, 


ZADE = 30° 
ZACB = 60° 
DE = BC = x metre 
From AABC, 
=> y= 125 JZ metre 
tan 60° = =~ 
2 CD =y-x= 12513 - 125 
=> fg = 200 = 125 ( J3 - 1) metre 
x 


6. 4) 


AD is tower and B and C are two 
objects, 
ZABD = 30° and ZACD = 45° 
AD = 180 metre 
From AABD, 
tan 30° = BH 

1 180 
73 BD 
= BD = 180J/3 metre 
From AADC, 

AD 

tan 45° = To 


180 


= 1 = De = DC = 180 metre 


BC = BD + DC 
= 180,/3 + 180 
= 180 (JZ + 1) metre 


0) 
(\ 
SD 


AB = hill = 300 metre 


BC = River = 400 metre 
AD = Height of plane = h metre 
BD = x metre (let) 

<. CD = (400 ~ x metre 

From AABD, 


>xs ‘fg mare wel) 


h 
= Bh = 100--F 


[From equation (i)] 
= n+ te «400 


3h+h 


=e 7400 


= 4h= 400/3 
400/3 
=h= 
4 
= 100, /3 metre 
= 100 x 1.732 = 173.2 metre 
-— 30° ? 
B Cc 


AB = Height of light house 
= 20 metre 
= 20 metre 
ZDAC = ZACB = 30° 
In AABC 
» WAS 
tan 30° “Bc 
1 20 
> 
We BC 
= BC = 20/3 metre 
10. (3) 


E A F 


Besx—-D 


(l-x) C 


A= Position of aeroplane 

B and C are km stones, 

ZABD = 60°, ZACD = 30° 

BD = xkm. 
 CD=(1-x km. 

In AABD, 


tan 60° 2 
BD 


AD 
2 B= 
=> AD= /3 xkm. li) 
In AACD. 


i- 

=> AD= ee km. oft) 

©. From equations (1) and (ii), 
1-x 


Bue 


=> Sxel-x 


= deeloxe km 


iB 
-AD= JB x = ~S kam. 
11.4) 


° 
60° Y/N 30° 


ad i) 
OC = Height of plane = h km (let) 
ZDOA = ZOAC = 60° ; 
<ZBOE = ZOBC = 30° 
AB = 2 km. 

AC = xkm (let) 

2 BC = (2 - x) km. 


=>x= WB km. veel 


h 
= W3h=2- 5 


[From equation(9] 


B 70 metre C 
AB = Tower = h metre (let) 
ZDAC = ZACB = 60° 
BC = 70 metre 
In AABC, 


AB 
tan 60° = —— 
“ Be 
h 
= V3 * 70 


= h= 70/3 metre 


P = Position of pilot ; 
PC = 200 metre 

AB = width of river 

AC = x metre (let) 

CB = y metre (let) 

ZPAC = 45° ; ZPBC = 60° 
In A APC, 


‘oe 
tan45° = Ac 
>le— 

x 
=> x= 200 metre 
In A PCB, 
tan 60° = GB 
200 
= 8-7, 

200 
> y= Fy metre 
+. Width of river = x+y 

( 200 
= 


200 +27) a 


15. (1) 


TRIGONOMETRY 


14. (3) A 


Nie 


(\ (Ss 

B D c 
AB = height of hill = h metre 
Let speed of vehicle be v metre/ 
minute. 
Time taken to reach B from D = t 
minutes 
CD = 10v metre 
BD = vt metre 
In AABC, 


tan 45° « 4B 
* BC 


>is 


BC 
=> BC#h 
= (10v + vf) metre ....(i) 
In AABD, 


tan 60° = 22 
“BD 


a-t 
> h= Jgut 
10v + vt = JZ vt 
=> 10= /gt-t 
10 = ¢(¥3~-1) 
10 
3-1 
10(V3 +1) 10(8 +1) 
* (v8 -1)V8 +1)“ ~ 3 


= 5 (1.732 + 1) = 5 x 2.732 
= 13.66 minutes 
= 13 minutes 40 seconds 


u 


y 


y 


>t= 


A 


F 


Sp 


16. 


AB = Height of cliff = 100 metre. 
CD = Height of tower = h metre. 
ZADE = 45°, ZACB = 60° 

In AABC, 


=> BC= “metre we 


100/3 - 100 
“Is 


100(¥3-1) —100¥3(¥3 1) 
a rr 


1 28-) ig 
3 


a * = 
or, ‘as 
B D c 
Let speed of boat 


= vmetre/minute 

Time taken to reach B from D = t 
minutes 

ACB = 30°; ZADB = 60° 

AB = Tower 

In AABC, 


TRIGONOMETRY 


= h metre 
=. 2V3(V3 +1) BC = ED = x metre 
In AABD, * (v8 -1\V8 +1) a ae 
AB tan45° = =~ 
tan60° = 55 2v3(V3 +1 ED 
BD - 2808 +1) | Bis 1) 
AB 3-1 S0=h 
> f-— >I1=s * 
ut 
= (3+ metre =x 
=> /Zut= AB , 4 =60-h... () 
10v + ut In A ABC, 
ene an 
=> 3t=10+t tan60" = 5 
=> 2t=10 
=> t=5 minutes so 
17. (2) ==> 
A 
we => {3 x=60 
WS) 50° B D Cc 60 
AD = Cliff = 180 metre = x= Jy = 208 metre 
ZABD = 60°, ZACD = 30° 
From AABD, From equation (i), 
7 20/3 = 60-h 
teneo = 42 
Bi ss ae BD => h=60- 20/3 
180 
CD = 2 metre > 8: Dp = 20 (3-3) metre 
BD = x metre 20. (1) 
AB = Tree = h metre 
60/3 metre 
pcr ‘ = BD= "R= 3 A 
From AACD. 
tan 45° = 5S AD 
BC a 
tan 30° = G5 
=le va 1 180 
> =n 
= h=(x+2) metre .....(0) WB" c& B ~. ~ 
From A ABD, > CD« 100 /3 metre AD = Height of helicopter 
AB = 1500 metre 
tan 60° = 55 resapdemas C and D = positions of ships 
= 60/3 + 180/35 ZADB = 30°; ZACB = 60° 
h Let, BC = x metre and BD = y metre 
=" z = 240 /3 metre In AABD, 
a = (240 x 1.732) metre AB 
axe FR tid 10: s° fan 90°= BD 
From equations (i) and (if). A F 1 _ 1500 
ne Soa ~ make 
= e+ 
WB => y= 1500/3 metre oli) 
™ In ABC, 
ah E D 4 
fi tan 60° = BG 
3h ~h 
a2 Ss = 1800 
B CN. 1500 
AB = height of tower aaa < 
= 60 metre = 500/35 metre (i) 
BE = CD = height of pole Distance between ships 


= 1000/3 metre 
21. (1) 
A 
las ios 
B c D 
AB = Height of light-post 
= h metre 


CD = 200 metre; 

C and D = positions of ships 
ZACB = 45°; ZADB = 30° 

In AABC, 


- AB 
tan 45° = BG 


1-48 5 apencen 
= l= Be > AB=BC =h metre 


In AABD, 


tan 30° = BH 


1 oh 
= BB h+200 
=> {Bh =h+ 200 
> Bh -h= 200 
=> h(v3 -1) = 200 
200 
oh Bei 
200 (V3 +1) 
* a-y) 


_ 200(¥8 +1) 


2 
= 100 (1.73 + 1) metre 
= 273 metre 
22. (1) 


IN 


(\ 


TRIGONOMETRY 


AB = Height of building = 60 me- 
tre 


CD = Height of tower = h metre 
ZFAD = ZADE = 30° 


= h= 60 ~ 20 = 40 metre 
E AF 
a TN 


D 
AD = Height of bridge 
= 2.5 metre 

ZEAB = ZABD = 45°; ZFAC 
= ZACD = 30° 


= BD = 2.5 metre 
In AACD, 

op AD 125 
tan S0°= cp > Js" cD 
=> CD =2.5/3 metre 
CD = (2.5 x 1.732) metre 


= 4.33 metre 

2. BC = (2.5 + 4.33) metre 
= 6.83 metre 

8) Any E 


as NS 
B c D 

AB = Height of observation tow- 

er = hmetre 

C and D = Positions of boat 

BC = 50 metre 

Let. CD = x metre 


ACB = 60° = ZEAC 
ZADB = 30° = ZEAD 


1 
= BB * dex 
= 50+ x= 50/3 x /§ = 150 
=> x= 150 - 50 = 100 metre 
Distance 


AB = transparent water-surface 
2CPM # 30°; 2C’PM = 60° 


> PM= /gh coos 


=> PM= ee (ii) 


=> 3h=h+60 

=> 2h=60>h=30 

. CB = BM +CM =30 + 30 
= 60 metre 


| 
B . B c 


AB = Lamp it = h metre 
Cand D =Pbsitions of ships 
CD = 300 metre; BC = x metre 


4ACB = 60 metre; ZADB = 45° 
In AABC, 


=> h= 3x wee WD 


= h(V3~1) = s00/3 
200( 8) 


V3-1 
30073(V/3 +1) 


* (V3 ~1) (V3 +1) 


>h= 


_ 2008) 
= 150 (3+5) mene 


= 45 kmph. 


1. (2) A 


B 

AP = CP = BP 

It is possible only when 

OA = OB = OC i.e. radii of cir- 
cum circle. or, (circumcentre) 


D 
12/3 cm. 
BD = xcm. (let) 


« CD = (12¥3 - x) em. 


=>AD= Be a 


AD 
> 8 - DBox 
= AD= J§ (123-9 
=36- (gx a) 

* ers ~ (Bx 
= x= 36/3 -3x 
=> 4x= 36/3 

v3 


>x= 


=9/3 


x WS 
2 AD= Je = SE = 9cm 
3. (3) 


A 


100 metre 
BD = x metre (let) 


2. CD = (100 = xj metre 
AD 1 BC: AD = y metre 
From AABD, 


=>x= By --li) 
From AACD 


y 

tan 60° = 759 —x 
— 

= V3 = To0=x 
=> y= 100J5 - (3x 
= y= 1005 - (5x iu 
> y= 1003 - Sy 
=> 4y= 1003 


=>y=25/3 metre 
42) 


8 feet 
B 

26 
AB = Tree = “> feet 
BE = CD = 6 feet 
26 


AE = AB - BE= = 


3-6 


26-18 8 


- 3 =3 feet 


8 
DE=BC= Be feet 
From AAED, 


2 +? = a? cos*0 + BP sin*O + 
2ab sin@. cos0 + b* cos") + a? 
sin?9 - 2ab sind. cos® 

= a? cos*@ + a? sin0 + b* sin? 0+ 
BP cos*0 

= a" (cos*@ + sin?6) + b? (sin70 + 
cos?@) 


=a’ +b [-- cos70 + sin*@ = 1] 
ooo 


TEST YOURSELF 


1. If secd + tand = 2. find the 
value of sin@. 


1 1 
wz az 
1 1 
Chaos ey 
if sin A= 2 and cos B=32 
what is the value of 
tan A-tan B 
T+ tan A tan B : *t being given 
that A and B are acute angles? 
15 19 
Os Qe 
17 16 
& o& We 
Find the value of sin?1° + sin®3° 
+ sin?5°+ ...... sin? 87° + sin? 89°. 
a) 235 2) 22 
@uy 4) 123 


To a man standing at the mid 
point of the line joining the feet 
of two vertical poles of same 
height. the angle of elevation of 
the tip of each pole is 30°. When 
the man advances a distance of 


40 metres towards one pole, the 
le of elevation of the tip of this 
pole is 60°. What is the distance 
between the two poles ? 
(1) 120 metre (2) 110 metre 
(3) 130 metre (4) 115 metre 
Ifa be an acute angle and a sina 
~ b cos a = O, what will be the 
values of sin a.and cos ain terms 
of aand b? 


sada cues chatatie 
of 3 (sin x — cos x* + 4 (sin*x + 
cos*x) +6 (sin x + cos xj? 

(12 (2) 10 


21 @ 13 


7. 


8. 


If 3 cos 0 + 4 sin 0 = 5, then tan 
O=? 


3 5 
Os M3 
The angular elevation of the top 
of a tower from a distant point on 
the horizontal ground is observed 
to be 30° and proceeding 30 me- 
tres from the point towards the 
foot of the tower it is observed to 
be 45°. Find the height of the 
tower. 


(2) 15 metre 

(2) 15/3 metre 
(3) 15(/3 +1) metre 
(4) None of these 


a 
> - find the value of 


10. 


11. 


‘gate 0=boow 
asin” 0+ bcos’ 0 
wa gy tet 
a‘+b* a*-p* 
a? —b® a? +b 
Sap VG 


If <@ < 90°, and 


taro - (V3 +1) tan 04/3 =0, 
then 0 =? 

(1) 30° (2) 45° 

(3) 60° (4) 45° or 60° 

If 42 - 4x secO +1 = 0, then 
secO + tan0 = ? 


(2x Qa 

(3) 3x (4) 2xor 5 
If cos0 + secO = 2, then 
cos"@ + sec%0= ? 

amt (22 

)-1 4-2 
Ifcos® - sin® = J2 sin, then 


(3) J2 cos® (4) None of these 


14. The shadow of a vertical tower 
becomes 30 metres longer when 
the altitude of the sun changes 
from 60° to 45°. Find the height 
of the tower. 


() 15/3 metres 
2) 15(3+ /3) metres 
(3) 15(3 - /3) metres 


4) 12(3 + J3) metres 
15. Evaluate : 


Sec 39°_ (tan 17° 
cosec 51° * PS sated 


tan 38° . tan 60° . tan 52°. tan 
73° ~ 3 (sin®31° + sin*59°) 
(2 Q)3 
g)0 @)-2 
cosa cosa 
16. If Sap = mand Sng =” 
then (m? + r2) cos*B = ? 
a. (2) 2 nr? 
Bre+s wre 


17. Ifa, B and y each is positive 
Senne ane P ye 
1 
700s (B+ 7-4) = > and tan 


(+a- peteeieacper 


(1) 105° Q) 115° 
(3) 110° (4) 120° 
18. Evaluate : 


tan*60° + 4cos” 45° + 3sec"30°+ 5cos”90" 


cosec30° + sec60°- cot*30° 


(4 Q9 
(3)7 @1 
19. IfA + B = 90°, then 
sin?B 
sinA . secB cos?A 
=? 
()2tanA = Q)tanA 
(3) tan?A 4) 2 co?B 
sinA -sinB cosA ~cosB 
20. cosA+cosB * ‘sinA+sinB 
=? 
qt (2) cos A 
G)sinA @o0 
21. 2 (sin®@ + cos*6) — 3 (sin“® + cos‘8) 
+12? 
am. Q)0 
)-1 @2 


$$$ se 


22. If sin® + sin*@ + sin’® = 1, then, 
cos"6 ~ 4 cos*@ + 8 cos*O = ? 
m2 23 
(3)4 @o 

23. The shadow of a vertical tower 
increases 10 metre, when the 
altitude of the sun changes from 
45° to 30°. What is the height of 


tower ? (x = 1.73) 
(1) 12.65 metre (2) 13.65 metre 
(3) 14.65 metre (4) 16.65 metre 
24. The angle of elevation of an 
aeroplane from a point A on the 
ground is 60°. After a straight 
flight of the plane for 30 sec- 
onds, the angle of elevation be- 
comes 30°. If the palne flies at a 
constant height of 3600 /3 
metre, what is the speed of 
plane? 
(1)864 kmph (2) 846 kmph 
(3)684 kmph (4) None of these 
25. sin 75° + sin 15° can be ex- 


pressed as 
V3 2 
o> ae 


£ £ 
8 V3 @ yo 


26. What will be the value of 2 cos 


45° -sin15° 
1 B-2 
wy 82 » 8-2 
2 2 
WB-1 2 
ar) 4 Bei 
27. The value of sin 224 will be 
V2 +1 
aM 2-1 @ oe 
y2-1 2-1 
OB for 
cosa + cosB 
28.The value of soos sing 


will be 


@ tan( 22) 


a a2! 


os af) 
w o(¢3! 


29. Which of the folliwing is correct ? 
(2) sinl® > sinl 
(2) sinl° <sinl 
(3) sinl° = sin 


3 
(4) sinl® = Tg> sind 


m 
30. Iftana = [7 - tanp = 


then a+ B equal to 
= & 
wg 25 
x & 
@g er 


31. Ifa+ P= 4. then the value of (1 
+ tana)(1 + tanB) is 


mt (2) 2 
(3) -2 45 
1-cosB 
32.1f tan A = ale Be then 
tan 2A is equal to 
() cot B Q) tanB 
(3) cos B (4) cosec B 
33. The value of sin (45° + 0) -cos(45° 
-Ois 
(1) 2 cos 8 (2)2 sin@ 
(31 (4)0 
x 9x 
34. The value of 2cos 75 cosy3 + 
3x Sx 
cos TS +cosTs is 
1 
iy Q0 
1 1 
8 -> as 
35. If sin® + cos@ = 1, then the value 
of sin20 is equal to 
1 
ami (2) 2 
(3)0 (4)-1 


sinkx+y)_a+b 
36. If sinfx-y) a-b° then the 


tanx 
value of jan y 1$ equal to 


2a a 
o> as 


sa aa. 
8 3 Ok 


3cos0 + cos30 
$7. The value of 35in9—sinao ' 


equal to 
() tan*8 (2) cot"® 
(3) sino (4) cos 
The val: if Se = 
38. The lue of sin 7> sin > is 
a Es 
OF yz 
es i 
8 5 @ & 
39. The value of 
cos(z + x)cos(—x) 
sin(x ~ xJeos{ = + x] 7 
() tan*x (2) cos*x 
(3) cot*x (4) sec*x 
40. The value of 


sin50°_cos70° 

3in130° ” cos110° 
225° is equal to 

qa. (2)-2 

(3) 2 (4) 0 

41. What is the value of sin 240°? 
& 8 


o> Q-o 


~ 2tan* 


6) 2 4) = 
2 2 


42. If cot (A + B) = x, then value of 
xis 

cot AcotB~1 

cotA + cotB 
cotAcotB +1 

cot A—cot B 
cotAcotB ~1 

cot B-cot A 
cotA-cotB-1 
cotA-cot B 


@ 


Q) 


68) 


® 


Sr 


7: 
43. What is the value of cos (=> 
@Q1 


1 
a 


5x 
44. Whatisthe value oftan =} sin 


(3) 


a) 0 


3) 2 


it] Ww ae 
1 1 
(3) 23 WF 


45. What is the value of tan 56° ? 
cos11° - sin11° 
©) Cosi? + sinll> 
cos11° + sin11° 
2) ‘cos11® = sinIl° 
cos11° + sin11° 
(3) Sint? - cosl® 
sin11° - cos11I° 
cos] 1° + sin11° 
46. What is the value of A? 
sinI +O} sinfi8O°+O) cot +0 


a. Q)2 
(3) 3 @4 


(4) 


® 
47. Whats thevalueottan{ = + x| ? 


1~-tanx 1+ tanx 
©) T¥tanx @ TTtanx 


1+ cotx 1-cotx 
1-cotx “ T¥cotx 
48. If cosC - cosD = y, then the val- 


ue of y is 
f:P) we(S=P) 
2 2 
C+D c-D 
a a5) 2) 
C+D c-D 
i9)-2atn( <5?) sof <5°) 


wef 232) of 52 


a) 2sin{ 


49. If sinx = 2. then the value of 
sin3x will be 
13 27 
O 37 @ a 
27 23 
8 a> 
50. If sinx - + cosx - siny = 1, 
then the value of x + y will be 
Z ® 
OF ay 
Z n 
acy M7 


51. If cosx = -3 ana R<x< ae 
5 2 


then the value of sin 2x will be 


» 22 i. 
in 25 


24 5 
9 35 36 
52. What is the value of tan 330°? 


1 
OW 


@1 


20 
ul 
@) “We 
Sa 
53. The degree measure of ( ) 


will be 
() 105° (2) 75° 
(3) 85° 4) 110° 
54. The radian measure of 120° 
will be 


it) 


56. IfsinC + sinD = x, then the value 
of xis 


o a(S?) 


a a 52 fof 52) 
off 32 
w a3 ff 2) 


57. What is the angle in radian 
through which a pendulum 
swings and its length is 75 cm 
and the tip describes an are of 
length 21 cm. 


o(af ay 


fa) (ay 
8 lay @ 5 
58. What will be the radius of circle 


in which a central angle of 60° 
intercepts an are of length 37.4 


cm. 
Q) 35cm (2) 34.7 cm 
(8) 35.7cm (4) 40cm 


59. What is the value of cosec 
(-14109? 


1 
@ eB (2) 2 
3 2 
a> ae 
60. The value of cos 


(E+ x}+ of =- x] 

a q will be 
Q) ¥2sinx (2) ¥2 cosx 
@) 2 cosecx 


@) 2 tanx 


61. The value of tan 43 will be 
W341 43-1 
OB PB 


i 1 
89 Ba 8 Ba 


62. If cos = a and 6 lies in third 


quadrant. then what will be the 
value of sin@ + tan0 


1 2 
itt} 2 2) Ww 
IZ 1 
ay 9% 
63. What is the value of cos 105°? 
1-3 1+ V3 
ook 8 oe 


x 
sin| 4 — 
n( 2 °) will be 
(1) sin(®~4) (2) sin(0 + 4) 
(3) cos(®- 4) (4) cos(0 + 4) 


SHORT ANSWERS 


1. (4) sec O+tan@= J -...{i) 
“: sec? 0-tan?@=1 
= (see 0 + tan 8) (sec @-tan)= 1 


1 
=> sec 0-tan0d= Vz ofl) 
On adding (i) and (ii), 


1 
2secO= Be 
3 
=sec0= 3 


= subtracting equation (ii) from 


2tand= V2 -= 


12 
“1+ 
16 
1 
onan 22 
“21° 3°21 63 
16 


3. (2) sin 89° = sin (90° ~ 1°) 
= cos 1° 
sin 87° = sin (90° - 3°) 


2 cos 3° 

2. sin? 1° + sin? 3° + .... + sin? 
45° +... + sin? 87° + sin? 89° 
= (sin? 1° + sin? 89°) + 

(sin? 3° + sin? 87°) + ..... to 22 
terms + sin? 45° 

= (sin? 1° + cos? 1°) + (sin? 3° + 


=> WBh=x wl) 
In A CDE, 


x40 
= B(x - 40) =h 
(x - 40) = * 
One 


=> 3(e-40) =x 
=> 3x-120=x 
=> 2x=120=>x=60 
-. BD = 2 x 60 = 120 metre 
5. (1) asina=bcosa 
=> @ sin*a = F* cos*a 
=> @ sina = b* (1 - sin*a) 
> @ sin*u + F sin’a = b* 
=> sin*a (a@* + b*) = 


b 


>sing Ja? « b? 
* Ja? +b? 


Again, 

@ sin’a = b? cos*a 

> a? (1 -cos*a) = F costa 

> @ = (a? +B) cos a 
cos* cs 

ee 


>cosa= Ja? +b? +b 


6. (4) 3 (sin x~ cos 

= 3 (sin?x + cos?x- 2 sin x. cos 
x 
= 3 (1 - 2sinx. cosy? 
=3(1+4sin2x. cos*x- 4 sin x 


. cos x} 
4 (sin®x + cos®x) 
= 4 [(sin?x + cos?xj° - 3 sin*x.cos?x 
(sin2x + cos?xy 
la? + b® = (a+b)5 - Sab (a+b)] 
=4 (1-3 sin?x. cos*4 
= 6 (sin x + cos x)? 
= 6 (sin2x + cos?x+2 sin x cos x} 
=6(1+2sinx. cos x) 


=3 (1 +4 sin?x. cos?x~ 4 sin x 


. cos x} 

+4 (1-3 sin*x. cos?x + 6(1+2 

sinx . cos x} 

=3+4+6=13 

7. (1) 3cos 0 +4 sin0=5 
Dividing by cos 0, 
344 tanO=5secO 
On squaring, 
9 + 16 tan70 + 24 tan 0 = 25 
(1 + tan?) 
=> 9 tan0- 24 tan 0+ 16=0 
= (3 tan 0-4)? =0 


=>3tand=4 
ES 
=tand= 3 
8. (3) A 
C\ as 
B D 30m C 


AB = tower = h metre 
BD = x metre 
From A ABC, 


tangor= 48 
BC 


TRIGONOMETRY 
1 oh 
> x+30 


= V3h = x+30 ....4) 
From A ABD. 
tan 45°= AB 

BD 


=>hex eevee) 
From equation (i) 
= 43h =h+30 


= (V3 -1)h = 30 


30 VB+1 


he Wa Sa" Ba 


30 (V3 +1) 
—— 


=15 (V3 +1) metre 


a 
tan@ = —. 
9. (1) b 


asin* 0 ~bcos* 0 
ae 
asin” 0+bcos” 0 
Dividing numerator and denom- 
inator by cos* 0, 


3 


a 
atan’o-b %*7y~-b 
= s = 3 
atan’0+b @ ob 
ax + 
b 
a‘—p* 
“at +b* 
10. (4) 


tan? - V3 tané- tano+ ¥3 =0 
= tan 0 (tan 0- J/3)- 1 (tan 0- 


W3)=0 

= (tan 0 - 1) (tan 0- J3)=0 
=tan @= 1 = tan 45° 
=0=45° 
Again, 
tan6- J/3 =0 

=> tan @= /3 =tan 60° 
= 0=60°. 


11. (4) 4° -4xsec0+1=0 


=4xsec 0 =4+1 


=secO= 


7. tand= vse0-1 


4x7 +1 
4x 


pet +8x? +1-16x? 
is 16x" 


4x7 -1 
a 
~ 4x 
2. see 0+ tan 0 
4x7 +1, 4x? 1 
4x 4x 


4x? 4144x?-1 8x? 
- 4x 4x 
= 2x 

or, sec 0 + tan 0 

4x41 4x7 -1 

4x 4x 


4x7 41-4x7 41 
oa 
4x 


12. (2) cos 0 + sec 0 = 2 


= cos 0+ 1.2 
cos@ 

=> cos*0-2cos0+1=0 

= (cos0- 1)? =0 

=> cos0=1 


- cos0+sePO= 1+ 1l=2 
13. (3) cos 0- sin 0 = AZ sin 0 ..(i) 
cosO+sin@=x — ....{ii) 
On squaring both the equations 
and adding. 
2 (cos? 6 + sin? 6) = 2sin6 + 
=> = 2-2sin@ = 2 (1 - sin? 6) 
= 2cos*0 
=>x= JF cos0 
14. 2) 


A 


B D c 
= Tower = h metre 
= 30 metre 

BD = x metre 


15. 


16. 


From A ABC, 

h 
tan 45°= Be >" x+30 
=> h=x+30 i) 
From A ABD, 


oli) 


h 
aha 7yt se 


= (V3 -1)h = 30/3 


303| V3 +1) 
* (Baye) 


= 15(3+¥3) metre 
sec39” 2 
@) Sec(90°-51) * Ye tani7’. 


tan38° . tan60° . cot (90° ~ 52) . 
cot (90° - 73°) — 3 (sin?31° + cos* 
(90° - 59") 


sec39° 2 . 
= 5ec39° + JB - tani7 - 
tan38° x J3 . cot38° . cot17° - 
3 (sin?31° + cos*31") 

2 
=al+ B x 3 (tan 17°. cotl7") 
. (tan38° . cot38°) - 3 x 1 
2142-320 
tan@ . cot® = 1 


tan (90°- 6) = cotd; 

cot (90°~ 6) = tand: 

sec (90°- 0) = cosec0 
(4) (mr? + n°) cos*B 


sin?A - sin?B +cos”A - cos"B 


17. 


1 
cos (B+ y-a)= > 


and tan{y + a-)=1 

= sin (a + B - y) = sin30”, 

cos (B + 7 - @) = cos60° and tan 
(y + a- B) = tan 45° 
>a+p-y=30° 


By equations (i) + (ii) and equa- 
tions (i) + (iii). 
28 = 90° and 2a = 75° 
=> B = 45° and 2a = 75° 
= 2a +P = 75° + 45° = 120° 
18. (2) 

tan60° + 4cos?45° + 3sec*30" + 5cos”90° 

‘cosec30" + secB0" — cot? 30" 


(8) +4« ane Z} +520 
* 2+2-(V3) 


8+4x443%4 5,6 
= 23 
4-3 
=34+2+429 
19. 2) A+B =90° > B=90°-A 


tanA .tanB +tanA .cotB _ sin7A 
sinA .secB cos7A 


ftanA tan(90°-A)+ tanA . 
= jcot(gor-a) _sin?(90°-A) 
‘sinA sex (90°-Aj) costa 


tanA.cotA +tanA.tanA _cos“A 
sinA .cosecA cos7A 


= Vistan?A-1 = vtan? = tana 
sinA -sinB cosA -cosB 
20. 4) sA+cosB * sinA+sinB 


(sinA - sinB)(sinA + sinB) + 
= (COSA + cosB)(cosA - cosB) 
(cosA + cosB\sinA +sinB) 


= (cosA + cosB)(sinA +sinB) 


(sin +cos*A) - (sin7B + cos*B) 


(cosA + cosB\sinA + sinB) 
-__ ed ~~ 

= (cosA + cosB)(sinA + sinB) 
=0 

21. (2) 2 Gino + cos") - 3 (sind + 
cos*8) + 1 
= 2[(sin70)* + (cos*0}"] - 3 [(sin70)? 
+ (cos0)"] + 1 


= 2 (sin*0 + cos*#) (sin‘0 + cos*0 - 
sin*6 . cos*9) -3 [(sin*0 + cos*6?’ ~ 
2sin*@ . cos*0] + 1 
[ @ + b* = (a+ bj (a’- ab+ by 
a? + B= (a + bj? - 2ab) 
= 2 sin‘@ + 2 cos‘? ~ 2sin*6 . 
cos*@ ~ 3 + 6 sin*O . cos’0 + 1 
= 2 [(sin0 + cos’)? - 2 sin*0 . 
cos*0] - 3 + 4 sin’ . cos0 + 1 
=2-4sin0. cos*0-3 +4 sin’0 
cos’® +1 
=2-3+1=0 
(3) sinO + sin*0 + sin" = 1 
=> sind + sin"? = 1 ~ sin’0 
=> sin@ (1 + sin*) = cos*® 
= sin*0 (1 + sin*0)* = cos‘0 
= (1 -cos*6) [1 + (1 - cos"0)? = cos® 
= (1 - cos*6) (2 - cos*0)? 
= cos‘? 
=> (1 = cos*0) (4 = 400870 + cos‘) 
= cos‘ 
=> 4 - 4c0s*8 + cos*0 ~ 4cos"0 + 
4cos‘0 - cos = cos“) 
= -cos"8 + 4 cos‘ - 8 cos*0 + 4 


=0 
= cos" - 4cos“0 + 8cos*8 = 4 
23. (2) B 
<< 4 
D c A 


AB = Tower = h Metre 

CD = 10 metre, AC = x metre 
(let) 

4BCA = 45°, 2BDA = 30° 

In AACB, 


tan 45° = 


ale 


h 
aja:=— 
x 
=>hex ~~ 
In ADAB, 
‘AB 
tan 30° = AD 
1 h 
> VB * x+10 


=> x+10= /gh 
=>h+l0= (gh 


= h(V¥3-1) = 10 
10 


2h Ba 


10 V3 +1 
"8-1" Ba 


10(/3 +1) 
po 


= 13.65 metre 
24. (1) 


=5(1.73+)) 


P and Q = Positions of plane 
PAB = 60°, ZQAB = 30°, PB = 
3600 JZ metre 

In A ABP, 


BP 
tan 60° = AB 
3600V3 
AB 
=> AB = 3600 metre 
In AACQ. 


> f= 


co 
AC 

1 3600V3 
> B" ac 
= AC = 36003 
= 10800 metre 


tan 30° = 


25. (4) 
sin 75° + sin 15° = 2 sin 


(FS) ) 


«: sinC + sinD 


-2{ 32) of) 


= 2 sin 45° - cos 30° 


26. (3) We know that, 
2 cosA sinB = sin(A + B) 
~ sin(A - B) 
= 2 cos 45° sin 15° 
= sin (45° + 15°) - sin (45° - 15°) 
= sin 60° - sin 30° 


27. (4) We know that, 
cos2A = 1 - 2 sin?A 


> cosh = 1-2 sin? 
Let A= 45° 
= cos 45° = 1-2 sin? 3 


1 
= 2sin?22> = 1-cos 45° 


r 
2 sin? 22> =1- 7 


cosa + cos 
28.2) Sina + sinp 


Pccuned 

AZ 
caer) 
“ee 
cof 
(2) 


18 = 57.29° 

As we know that the value of sin0 
increases as @ increases. 

=> sin 1° < sin 57.29° 


sin 1° < sin (2) 
" 
=> sin l°<sin 1 


30. (4) We know that, 


tana + tanf 
tan(a + B) = 7" tana-tanp 
> tan (a+) 
m 1 
+ 
m+1 2m+l 
ace a 
(m+1) Qm+) 
m 
+ tana= a] 


_ 2m? +m+m41 
~ _ (m+ DQm+) 
2m* +3m+1-m 

(m+ 12m +) 


_ 2m? +2m+1 
2m? +2m+1 

=1 

> tan (a+p)=1 

x 


tan (a +) =tanZ 


x 
atpeg. 


x 
31. (2) Here,a + B= > 


(1 + tana)(1 + tanp) 
= 1 + tanf + tana + tana tanp 
= 1 + tana + tan + tana tanp 
Also, we know that, 


tana + tan 


tan (a+ B)= ]—tanatanB 


x tana +tan 

tan 7 = ]-tanatanp 

= [[otaatanps tne Tap] 
= (1+ tana)(1 + tanp) 

= 141 tana tanf + tana tanp 
=2 

1-cosB 


382. (2) Here, tanA = Toy 


We know that, 


2(1 - cosB)sinB 
1- cos B- (1 - cosBy" 
[+= sin?0 = 1 - cos?6} 


= 2(1 - cosB)sinB 
(1 - cosB)[l + cosB - 1 + cosB) 


_ 2sinB 
~ 2cosB 


= tan B. 

33. (4) sin (45° + 6) - cos (45° - 6) 
= sin 45° cos@ + cos 45° sind 
~ (cos 45° cos# + sin 45° sin@) 

+: sin (A + B) = sinA cosB 

+cosA sinB 

cos{A ~ B) = cosA cosB 

+sinA sinB 


cos® , sin@ cos sind 
“Ea 2 


=0 


2cos~ cos 2 + cos 3= 
ae rig nas 1S 
Sn 
+ cos— 
13 
coo 4 2) coo 4 9x 
= cos| — + —] + cos| — - — 
13° 13 13° «13 
+ con + cooSt 
13 13 
«» 2 cosA cosB = cos (A + B) 
+ cos (A - B) 
10x =) 
=cos— -— 
13 13 
3x Sa 
+ cos— + cos— 
13 13 
= cos! 5 cos 8% 
eis 13 
eon 2S sana 
13 13 
cos (- 8) = cos® 
co 4 cox Sr 
- x-—|+ ae 
13 13 
3x Sx 
+ cos— + cos— 
13 13 
neon ~ coat + con 
7 13 13 13 
Sa 
+ cos— 
13 


35. (3) Here, 
sin@ + cosé = 1 
Squaring on both sides, we get 
(Sine + cose)? = 1 
sin’0 + cos*@ + 2sin0 -cos@ = 1 
1 + 2sin@ cosé = 1 
2sin@ - cosé = 0 
And we know that, 
sin2@ = 2sin@ cosé 
=>sin20=0 

‘36. (2) Here, 
sin(x+y)_ a+b 
sin(x-y) a-b 


Using componendo and 
dividendo both sides we get, 
sin(x + y) + sin(x - y) 

sin(x + y) ~ sin(x ~ y) 


a+b+a-b 


“a+b-(a-b) 


_ 2a 
"2b 
+: sinC + sinD 
(=?) aaa 
= 2sin| > cos <=> 
sinC - sinD 


(& >) sin( =?) 
= 2cos| > <a 
sinx-cosy _ @ 


> siny-cosx b 


= tanx-coty= 2 
w= 5 


_ 3cos0 + 4cos*@ - 3cos0 
3sin@ - (3sin@ - 4sin* 0) 


+ €0830 = 4cos"0 ~ 3cos0 
sin3@ = 3sin@ - 4sin‘e 


ao $-3)- +3) 
212-12 12 "12 
+: Qsin A sin B 

= cos(A - B) ~ cos(A + B) 


f(s) {8 
-aleots)- (3) 


cos(x + x)cos(-x) 


sin(x - xe = + x| 


_ ~COSX-COSX 

~ sin x{(-sin x) 
«: cos(x + 6) = - cos® 
cos{- 6) = cosé 


sin(x- 0) = - sind 
cox = +0] -~sino 
2 


-(S*)(==} 
* sin x } sin x 
= cot x- cotx 
= cot?x. 
40. (2) 
sin 50° % cos70° 
sin130° cos110° 


- 2tan? 225° 
___sin50° 
sin(180° - 50°) 


: cos 70° 
cos{180° — 70°) 

~ 2itan(180° + 45°)|? 

_ sin 50° * cos70° 
sin50° -cos70° 


~2 tan?45° 
+: sin(180° - 6) = sin@ 
0s(180° - 8) = ~ cos 
tan(180° + 6) = tand 

=1-1-2 

=-2 
41. (2) sin 240° = sin(180° + 60°) 

= -sin 60° 

[--sin(180° + 6) =~ sind] 


8 


2 
42. (1) We know that, 


cotA - cotB ~1 


cot (A + B) = “Cota + cotB 


cotA -cotB -1 
cotA + cotB 


>x= 


43. (4) cos = = cos( 28 - 2) 


scl) ff) 
vale-g)m(e 


[~ tan (180° - 0) = -tand 
sin (180° + 0) =-sin6] 


45. (2) tan 56° = tan(45° + 11°) 


tan45° + tan11° 
* 7 - tan45°- tan1I° 


tanA + tanB 
+ tan(A +B) = ]—tanAtanB 
tan 45°= 1 
1+ tan1I° 
= T-tanlr 


sinll° 


° 
"1. sinll° 
cos11° 


l+ 


cos11° + sin11° 
= cos11° - sin11° 


46. (3) 


cos0 
sin(90° + 0) 


sin{(-0) 
sin(180° + 0) 


tan(90° + 0) 
cote 


=sin@ | , cote 
~sin@ cote 


=> y= cosC - cosD 
=> y=-2sin 


(<5?) sin( >?) 

2 2 

[-: It is the basic formula 
of cosC - cosD] 


i —_____§_ 


49. (4) Here, 


x 
sinx = 3 


We know that, 
sin3x = Ssinx- 4sin®x 
On putting the value of sinx. we 


23 
sinSx = 27 


50. (1) Here. 
SiNx - cosy + cosx: siny = 1 
=> sinix+y=1 
[= sin (A + B) = sinA cosB 


+ cosA sinB] 
x 
=> sinlx + y) =sin> 
E3 
axtyaD 
51. (3) Here, 


3 oe 
cosx= “5 and n<x< 2 


= x lies in third quadrant, and 


we know that in third quadrant 
only tan and cot are positive. 


Consider right angled A ABC, 
c 


A 3 B 
Using pythagoras theorem, 
AC? = AB? + BC? 

=> 5? =(-3)? + BC? 

16 = BC? 

=BC=4 

We know that, 
sin2A = 2sinA - cosA 

=> sin2x = 2- sinx-cosx 


«» Here, sin@ is -ve 
52. (4) tan 330° = tan(360° - 30°) 
= -tan 30° 
*: tan (360° - 6) 
=-tand 


-1 
“B 


53. (2) We know that, 


se", (2 Sn) 
2 “(x “12 
54. (4) We know that, 


v+(as) 


x-y 
x+y 
Consider A ABC, 


tand= 
c 
x-u 


A x+y B 
Using pythagoras theorem, we 


get 

AC? = AB? + BC? 

=> AC? = (x + yj? + (x- yl? 
wey + 2nys 24 y?- Dy 
AC? = 2 (7+ y) 


AC= 02 +y") 


As @ lies in first quadrant, 
«+ sin® will be ¢ve 


BC 
sind= "Kc 


x- 
sind = Jaxx? + y?) 


56. (4) Here, sinC + sinD = x 
=> x=sinC + sinD 


=x0 sin( =P) co( SP} 
2 2 
[~ it is the basic formula 


of sinC + sinD] 
57. (2) We know that, 


Bo 374m 


6=60° 
1=374 cm 
r=? 

We know that, 


= 17x21 
= 35.7 cm 
59. (2) 

cosec (~1410°) = ~ cosec (1410) 
=» cosec (= 6) = = cosect 

= -cosec (360° x 3 + 3309 

= -cosec (330°) 

= -cosec (360° - 30°) 

= cosec 30° 


mamtiespofi-) 


Lg R 
—+xX+—-x 


= 2cos 2 


- cosC + cosD 
(Ss Pea 2) 
= 2cos| —>— J ™4| > 


saa (Jom 


A -1 B 


Consider AABC, Using Pythago- 
ras theorem, 

AC? = AB* + BC? 

2? = (-1)? + BC? 
=>BC?=4-1 

BC?=3 


Be= 


~- In third quadrant sin0 
is negative and tan0 is positive. 
REY 
_—_— 
63. (1) cos 105° = cos(60° + 45°) 
= cos 60° - cos 45° 
- sin 60°. sin 45° 
I cos (A + B) = cosA 
cosB ~ sinA sinB] 


